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TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 BORING NO.: IR84-DPO 1 
COORDINATES: EAST: 2495261.5584 NORTH: 36 1669.6933 
ELEVATION: SURFACE: 8.46 

th to 
iter 
‘t.) 
5’ 

Tall NA 1 I I I I I I 
ternarks: Used 4’ macrocorer in addition to standard split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sam2le ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL) 

No. (Ft.,%) psibg 8.46 
Light brown, very fine sand, trace silt 

1 S-l 1.75’ 

2 
s-2 4’ 

3ZA 

4 

5 

6 2.46 
TD @ 6.0 

7 

8 

9 

10 

DRILLING COMPANY.Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: DPOl SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-219 
COORDINATES: EAST: 2495285.0 185 

BORING NO.: - 
NORTH: 

IR84-DP02 
361623.9327 

ELEVATION SURFACE: 13.99 

iig: Geoprobe 
Split Casing Augers Macro Date 

spoon Tube 

size (ID) 2” 7/17/01 
Length 2’ 

be Standard 
‘Iammer Wt. NA 
?a11 NA 
iemarks: Used 4’ macrocorer in addition to standard split spoon 

Progress 

(Ft.1 
8.0’ 

Weather 

Sunny, Hot 

Depth to 
Water 

(Ft.) 
6.5’ 

SAMPLE TYPE 
S = Split Spoon A = Auger 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D 1586) 

T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

6 

CA 

8 

N 
Sample 

Type & 
No. 

M-l 

No San 
sample 
Rec. 

(Ft.,%) 

le 

SPT 
Lab 
ID 

PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID Elevation 

wm Visual Description (Ft. MSL 
xdbg 13.99 

Fice sand, gravel fill -------------- 
Brown fine sand, little to trace silt, damp 

gray, gravel, tine sand --_-_-_-_-_-_-______ 
very fine sand, trace silt, damp 

----------------____ 
Light gray, fine sand, trace gravel, dry --------------------- 

fine sand, trace silt, damp 
: 7.49 

DRILLING COMPANY Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP02 SHEET 1 OF 1 - 



TEST BORING RECORID 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-219 
COORDINATES: EAST: 2495223.1092 
ELEVATION SURFACE: 7.08 

BORING NO.: IR84-DP03 
NORTH: 361698.5804 

Cig: Geoprobc 

‘all 1 NA 
ternarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 -A 

5 

6 

8 

Sample 

Type & 
No. 

M-l 

Rec. 
(Ft.,%) 

4’ 

le 

SPT 

DRILLING COMPANY Parratt Wolff Inc. BAKER REP.: E. Hanna 

Lab 
ID 

L 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID Ele:vatior 

wm Visual Description (Ft. MSL 
1dbp.I 1 ‘7.08 

Dark brown, very fine sand, little silt, damp _-_-_-_-_-_-___-_- _--- 
-------------------- 

!I- 3.58 
I Water table @ 3.5’ 1 3.08 

I Petroleum odor @ 3.5 feet 

TD @ 4.0’ 

L 

DRILLER: Louie LeFever BORING NO.: IR84-DP03 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-219 
COORDINATES: EAST: 249543 1.9970 

BORING NO.: IR84-DP04 
NORTH: 361479.5889 

ELEVATION SURFACE: 20.59 

3ammer Wt. 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

N=NoSamp 
Sample 

Type & 
No. 

S-l 

Sample 
Rec. 

(Ft.,%) 

1.6’ 

1.5’ 

le 

SPT 
Lab 
ID 

PID 

wm 
,s/bg 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
JSL = Mean Sea Level 
3G/PS = Background/Point Source 
q3rn = parts per million 

Visual Description 
Elevation 
(Ft. MSL; 

20.59 
.ight gray, very fine sand, dry __-_-_-_-_-_-_-_____--- 
.ight gray, very fine sand, slightly damp 

__-_-_-_-_-_-_-_-_-_--- 
lery fine sand, white, orange, stratified 
race silt ----------------------- 
,ight gray, very fine sand, slightly damp 

----------------------- 
.ittle silt, light brown sand, slightly damp 

____-_-_-_____-___---- 
Irange, white, very fine sand, trace, silt 

I IRILLING COMPANY Parratt Wolff Inc. 
I IRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP04 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
CT0 NO. : 219 

SAMPLE TYPE 

BORING NO.: DP04 

DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

$PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
VlSL = Mean Sea Level 
)s/bg = point source/background 

Visual Description 

I D= D en&on P = Piston nple 
Lab 
ID Depth (Ft.) 

J=NoS 

SPT 
PID 

mm 
ps/bg 

Sample 
Rec. 

(Ft.,%) 

1.75 

Sample 

Type& 
No. 

S-6 
,ight brown/gray sand 
Nater table @ 11 .O’ 
Yrace to little silt 
I-D @ 12.0’ 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

-- 

-_ 

-_ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-_ 

-- 

-- 

Continued from Sheet 1 -1 
BAKER REP. : E. Hanna DRILLING COMPANY: Parratt Wolff Inc. 

DRILLER: Louie LeFever BORING NO. : IR84-DP04 SHElET OF 2 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-219 
COORDINATES: EAST: 

BORING NO.: 
NORTH: 

IR84-DP05 

ELEVATION SURFACE: 

-Iammer Wt. 

macrocorer in a 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

Visual Description 

0.5-l’, light gray, medium to coarse san 

-------------------- 
5-2’, brown, very fine sand, slightly damp 

-------------------- 
ray, very tine sand, trace silt, damp 

_-___-_-_-_-_-_---_- 
ray, very fine sand, trace silt, very damp 

-------------------- 
ght gray, very fine sand 

DRILLING COMPANY Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Louie LeFever BORING NO.: IR84-DP05 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: 
CT0 NO.: 

Baker Site 84 
219 

SAMPLE TYPE 
BORING NO.: 

I 

IR84-DP05 

DEFINITIONS 

I D= 

Depth (Ft.) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

Sample 

Type& 
No. 

Rec. 
(lx,% 

~=No: 

SPT 

* 
Lab 
ID 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

ZPT = Standard Penetration Test (ASTM D1586) 
?ID = Photo Ionization Detector Measurement 
VISL = Mean Sea Level 
x/bg = point source/background 

Visual Description 

light gray, very fine sand 

D @ 12.0’ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-_ 

-- 
-_ 

-_ 

-4 

4 
-1 

-4 

- - I iontinued from Sheet 1 

BARER REP.: E. Hanna 
BORING NO.: IR84-DP05 SHEEIT2 OF 2 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 BORING NO.: IR84-DP06 
COORDINATES: EAST: 24955 16.7463 NORTH: 361261.3573 
ELEVATION: SURFACE: 22.45 

lig: 

iize (ID) 

Powerprobe (Geoprobe rig) 
1 Split 1 Casing 1 Augers 1 Macro 

Tube Spoon - - 
2” 

Date Progress Weather 
Depth ta 
Water 

(Ft.) (Ft.1 
7/17/01 2.0’ Sunny, Hot 

I iemarks: 

,ength 2’ 

rw Standard 
sammer Wt. NA 
Tall NA 

SAMPLE TYPE T 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample SampIt 
Type & Rec. 

No. (Ft.,%; 

s-1 1.75’ 

le 

SPT 
Lab 
ID 

PID 

PPm 
,s/bl 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

Elevation 
Visual Description 

Light brown, fine sand, trace silt, dry 

(Ft. MSL 
22.45 

Refusal @ 2.0 
TD @ 2.0’ 

20.45 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Louie LeFever BORlNG NO.: DP06 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site 8, 4 
PROJ. NO.: CTO-2 19 RORTNG NO. --_-_.- _ .-.. IR 84-nP117 

COORDINATES: EAST: 2495413.2178 NORTH: ----- _._,_- - 
ELEVATION SURFACE: 20.96 

.emarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID @pm Visual Description (Ft. MSL 

No. (Ft.,%) Psbg 20.96 
Dark gray, very fine sand, trace silt, dry 

1 S-l 2 

-------_-_-------_-_--- 
2 Light gray, fine sand with gravel. 

s-2 18.46 
3 Refusal @ 2.5’ 

TD @ 2.5’ 
4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Louie LeFever BORING NO.: DP07 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site X4 
PROJ. NO.: CTO-2 19 
COORDINATES: EAST: 2495372.3567 
FI EVATTON Sl JRFACE: 20.93 

BORING NO.: IR84-DPOS 
NORTH: 361252.2274 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (mm Visual Description (Ft. MSL 

No. (Ft.,%) psk 20.93 
Dark gray, very fine sand, trace silt, 

1 S-l 2.0’ slightly damp 

2 

3 s-2 1.5’ 

4 

5 s-3 1.6’ 

6 

7 s-4 1.1’ 
went through wood from 7.3 - 7.6 13.63 

8 Fine sand, moftled tan/dark gray 

9 Dark gray, very fine sand, trace silt, 
M-l slightly damp, with trace gravel ______-_-_------------- 

lo-A 

Dark reddish brown (peat colored) 10.83 
water table @ 10.1’ 

DRILLING COMPANY Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: DPO8 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
CT0 NO.: 219 BORING NO.: IR84-DP08 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 1 

I J=NoS nple 
Lab 
ID 

psibg = point source/background 
PID 

PPm) Visual Description 
p&g 

Dark reddish brown (peat color) 

Depth (Ft.) 

11 

12 12.( 

13 

14 

15 

16 

17 

18 

23 

24 

25 

26 

27 

28 

Sample 
Type & 

No. 
Rec. 

cFt.,“/o) 
SPT 

J- 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

TD @ 12.0’ 

-- 

-- 

-- 

-- 

-- 

-_ 

-- 

-- 

-_ 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

C lontinued from Sheet 1 -L 
BARER REP.: E. Hanna 

J 

BORING NO.: DP08 SHEET2 OF 2 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495298.2548 

BORING NO.: 1R84-DP09 
NORTH: 361313.5422 

ELEVATION: SURFACE: 20.13 

Tall NA 1 I I I I I I 
iemarks: Used 4’ macrocorer in addition to standard split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No SamTIe ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 20.13 
Very fine sand, little silt, grayish brown 

1 S-l 1.7’ 

2 

s-2 1.5’ 

s-3 1.5’ 

______________-_-_-_--- - 
Very fine sand, trace silt, light brown, 
slightly damp 

___________-___-_---- 
Very fine sand, trace silt, light brownlgray, 
damp 

6 

7 

____________--__------- 
8 M-l Very fine sand, trace silt, light brown 

mottled with oran&e damp- 2-e 11.58 ___-___-_- 
9-x 

--- _--__ 
Light grayish brown very fine sand, trace _-_-_- __-_-_-_-- 
Lightbrown mottled with orange, wet, 

10 very fine sand, trace silt 10.13 
TD @ 10.0’ 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: 01 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495262.5204 

BORING NO.: IR84-DPlO 
NORTH: 36 1348.6244 

ELEVATION: SURFACE: 17.84 

all NA 1 I I I I I- 
.emarks: Used 4’ macrocorer in addition to standard split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elev,& 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL 

No. (Ft.,%) psibp 17,.x4 
Light gray, very fine sand with gravel, dry, 

1 S-l 2.0 trace silt and clay 

-------------------_--- 
2 Light brown, very fine sand, trace silt, 15..84 

slightly damp 
3 s-2 2.0’ 

4 13..84 

s-3 2.0’ 

M-l 4.0’ 

-_-_-_-_-_-_-_-w-m-..-- 
Light gray, very fine sand withgavel, dry ------_-- s-m-..--- 
Orange, very tine sand, trace silt, 1 I..84 
slightly damp - --- 
__________-_-_-----I-- 
Light gray, very fine sand _-----m-v-----..--- 
Vefiie light orange sand, damp 

9 

10 Water Table @ 10.0 7.,84 
A TD - 10’ 

DRILLING COMPANY, Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Louie LeFever BORING NO.: IR84-DPlO SHEET 1 OiF 1 - 



TEST BORING RECORD 

IR84-DP 1’ 1 

361381.2514 __. 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495222.2960 
ELEVATION: SURFACE: 15.75 

BORING NO.: 
NORTH: 

:a11 NA 1 I I I I 
lemarks: Used 4’ macrocorer in addition to standard split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Samnle ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (rvm: Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 15.75 
Light gray, trace silt, gravel, dry 

1 S-l 1.8’ ________-_____-_-_---- 
Light brown, trace silt, slightly damp 

2 

3 s-2 

4 

5 

6 LA M-l 

7 

8 

9 

___-_-_---_-_-_------ 
Light gray, dry, very fine sand, little silt 

Water table @ 5.7 10.05 

____-_-_--__-_-------- 
Light gray, striated with orange, very fine 
sand 

7.75 
TD @ 8.0’ 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DPl l SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Baker Site 84 
PROJ. NO.: CTO-02 19 BORING NO.: IR84-DP12 
COORDINATES: EAST: 2495 16 1.6649 NORTH: 361424.5780 
ELEVATION: SURFACE: 11.51 

R 

S 

/ 

L 
T 
H 
F 
R :emarks: Used 4’ macrocorer in addition to standard split spoon 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

N 
Sample 

Type & 
No. 

1 S-l 

No San 
Sample 

Rec. 
(Ft.,%) 

1.6’ 

2 

3 

4 M-l 2.4' 

5 
:A 

6 

7 

8 

9 

10 

Nle 

SPT 
Lab 
ID 

PID 

wm 
,s/b@ 

T DEFINITIONS 
$PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
VISL = Mean Sea Level 
3GlPS = Background/Point Source 
)pm = parts per million 

Elevation 
Visual Description (Ft. MSL; 

11.51 
,ight gray to tan very fine sand, damp, 
race silt 

--------------------- 
lark gray, very fine sand, trace silt, da3 ----------- ._-- 
2&t gray, very fine sand with gravel 

_ 

jmE. ----------------_-- 
fa; very&e sand damp --L- ---- ‘-- --------- 
Irange, very fine sand with trace clay 

6.51 
water table @ 5.0’ 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP12 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 192.3850 
ELEVATION: SURFACE: 12.04 

BORING NO.: IR84-DP13 
NORTH: 36 1509.9676 

?aIl I I NA I I I 
iemarks: Used 4’ macrocorer in addition to std. Split spoon. 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 s- 2.0’ trace silt dry 
------- 

2 
B?iiwhi?ligray, very~~~S~~di~ilm----------- 
gravel, trace silt 

3 

4 

3 -A 
6 

M- 2.0’ 

_------__-------__------------------- 
Light gray, very fine sand with trace silt, 
gravel dry 

6.94 _------------------------------------ 
Tan, very fine sand, trace silt, damp to water 
:able, water table R5.1’ 6.04 
End of Boring = 6.0’ 

7 

8 

9 

10 

Sam 

TYPO 
Nc 

No Sa 
Sampl 

Rec. 
(Ft.,% 

le 

SPT 

DRILLING COMPANY Parratt Wolff Inc. BAKER REP.: E. Hanna 

TT 
II 

PID 
wm 
* 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BGiPS = Background/Point Source 
opm = parts per million 

Elevati 
Visual Description (Ft. MS 

1 12.Of 
Light gray, very fine sand with gravel, -I 

to 
r 

~ 

DRILLER: Lewis LeFever BORING NO.: DP-13 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2496248.96 16 
ELEVATION: SURFACE: 15.16 

BORING NO.: 
NORTH: 

IR84-DP14 
36 1436.0497 

Rig: Geoprobe 
Split 1 Casing Augers Macro Date Progress Weather 

Depth to 
Water 

Size (ID) 
1 Spoon 
1 2” 

1 Tube (Ft.1 (IFI.) 

I 2” 7/l 8/O 1 10.0’ hot, sunny 7.7’ 

I acetate 
Length 2’ I- -I -Ji- 
We Std. 
Hammer Wt. NA I I NA r- r~ I I 
Fall NA NA I I I I I I I 

Remarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8-A 

9 

IO 

Sample Sample 

Type & Rec. 
No. (Ft.,%) 

S-l 2.0 

s-2 2.0’ 

s-3 

M-l 

1.5’ 

de 

SPT 
Lab 
ID 

PID 

wm 
,s/b@ 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

Visual Description 

-- 
Elevation 
(Ft. MSL: 

15.16 
Very fine to fine sand, with trace clay, light 
brown 

_-------------__---------------------- 
Dry @ 1.5’, dark brown with petroleum odor 
--------------------------------~----- 

Light brown, very fine, fine sand, damp @ 3. 
thin layer of black, petroleum odor @ 3.0 

12.16 

fnp__o_d_or>_-___-_-____________________- 
6.0 to 7.4’ dark brown to black layers with 
p$roleum odor water table @ 7.7’ s---v------- -----I- 
7.4’ to 10.0’ light gray, very fine sand, wet 

9.16 

7.76 

16 

13.66 

DRlLLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: DP-14 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 I9 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: 
NORTH: 

IR84-DP15 

Fall r NA NA I I I I 
Remarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (mm> Visual Description (Ft. MSL 

No. (Ft.,%) p&g 
Light gray, very fine to coarse sand, gravel dry 

1 
S-l 1.5’ 

____---__------------------------------ 
2 Dry @ 1.5’, dark brown with petroleum odor 

.____--_____---__----~~------~~~----~~~- 

- 3 
S-2 1.6’ Dark brown, slightly damp, petroleum odor, 

very fine sand trace silt __--_------------------ 
4 Light gray, very fine to coarse sand, gravel dry 

petroleum odor 
5 

s-3 1.5’ __---___-----___---_-~~~-~~-~~~~~~~~~- 
Product, black sand glistening with product 

6 

-7 WT @ 6.75’ 
7 

8 

9 

M-l 4.0 
Black sludge @ 7.0’ to bottom of boring very 
fine sand; light gray stained to dark, brown/ _ 
black by product 

IO 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

TD @ 10.0 

BAKER REP.: E. Hanna 
BORING NO.: DP-15 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495308.6434 
ELEVATION SURFACE: 19.39 

BORING NO.: 
NORTH: 

IR84-DP 16 
361448.4669 

. . 

‘all NA 1 I I NA I I - 
kernarks: Used 4’ macrocorer in addition to std. split spoon 

- 
SAMPLE TYPE DEFINITIONS 

S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID ElevaG 
Depth (Ft.) Type & Rec. SPT ID @pm Visual Description (Ft. MSL 

No. (Ft.,%) w&z 19.39 - 
Dark gray, very fine sand, little sand 

1 S-l 1.7 
_-------__-------------------------- 

2 Light brown very tine sand, little silt, slightly 
damp 

3 s-2 I.4 

4 

5 

6 

s-3 1.1’ 
-c-------_~-------~~~------~~--~~--- 
Tan, very fine soil, trace silt, slightly damp 

7 s-4 1.6 
._~~-------~~~~~~--~~~~~~~~~~~~~~~~-- 

8 Dark brown, very fine sand, trace silt _-------_--- ---------------------- 
Very fine sand, light brown, damp 

’ - v M-l 4.0’ WT @ 8.9’ 10.49 ._----_____-------_----------------- 
Dark to medium brown, very tine sand, trace 

10 silt __-_____-___-_-_---_-- 
- 

DRILLING COMPANY Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: DP-16 SHEET 1 OF: 

.._ . :_ ,, .-. - . ““. -- _,... .- ” _” “_ - . .._ \ / , .” _ . . ““. - ,‘. .._. 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
CT0 NO.: 219 BORING NO.: IR84-DP16 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison P = Piston N = No Sample psfbg = point source/background 
Sample Sample Lab PID Elevation 

Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL 
No. (Ft.,%) psfbg 8.89 

11 Continued from Sheet 1 
M- 1 (cont.) Light gray, very fine sand, trace silt 

I2 7.39 
TD @ 12.0’ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING COMPANY: Parratt - Wolff 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: DP-16 SHEE 2 of 2 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495327.6759 

BORING NO.: IR84-DP17 
NORTH: 361444.1491 

ELEVATION: SURFACE: 17.36 

rail 1 NA 1 I I I I I 
lemarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm) Visual Description (Ft. MSL 

No. (Ft.,%) p&g 17.36 
Light brown, very fine sand, trace silt, damp 

1 
S-l 1.5’ 

2 

s-2 1.5’ 

s-3 0.2’ 
TD @ 4.2’ 
Refusal @ 4.2’ 

13.16 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: DP-17 SHEET I OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495250.42 13 
El EVATION: SURFACE: 12.40 

BORING NO.: IR84-DP I 8 
NORTH: 361509.9675 

lemarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGiPS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL; 

No. (Ft.,%) pslbg 12.4 
Light brownish, gray, very fine sand with 

1 
S-I 2.0’ 

little clay, slight petroleum odor @ 1.5’ 
Damp 10.90 

2 

3 
M-l 2.7’ ____---____-_-___-__------------------ 

Tan, very fine sand, trace silt, damp to wet 

4-v 
W.T. @ 4.35’ 

8.05 
5 

6 6.40 
TD @ 6.0’ 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DPI 8 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495277.6132 
ELEVATION: SURFACE: 12.04 

Rk Geonrobe T 

Size (ID) 

Split Casing Augers Macro 
Spoon Tube 

2” 2” 
4’ 

acetate 

BORING NO.: IR84-DP 19 
NORTH: 361660.4346 

Date I Progress I Weather 

Remarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 v 

4 

5 

6 

7 

8 

9 

10 

N=No San I. 

Sample 
Type & 

No. 

Sample 
Rec. 

(Ft.,%) 

S-I 

M-l 

1.4’ 

ble 

SPT 
Lab 
ID 

PID 

wm 
* 

5 

Depth to 
W:ater 

I I I 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BGIPS = Background/Point Source 
apm = parts per million 

Visual Description 

Very tine sand, light brown, little silt 
- Black layer @0.5’, very fine sand, trace silt - 
- 

W.T. @I 2.8’ - 

- 

Elevation 
(Ft. MSL: 

12.04 -- 
1 1.54 

9.24 

- 

- 

6.04 -- 
fD @ 6.0 - 

- 
- 

- 
- 

- 
- 

- 

I  DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DPI 9 SHEET I OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 24953 19.445 1 

BORING NO.: IR84-DP20 
NORTH: 361521.6893 

ELEVATION: SURFACE: 14.46 

ternarks: Used 4’ macrocorer in addition to std. split spoon 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

6 

8 

Sample 

Type & 
No. 

S-l 

M-l 

Rec. 
(Ft.,%) 

3.0’ 

le 

SPT 
Lab 
ID 

PID 

wm 

DEFINITIONS 
3PT = Standard Penetration Test (ASTM D 1586) 
?lD = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
3G/PS = Background/Point Source 
>pm = parts per million 

Visual Description 

Small pieces of brick, light brownish gray, very- 
Fine sand little silt dry ~~~~~~~~L-~----l-- -_________--------- 
Slightly damp, light brown, very fine sand, _ 
:race silt - 

- 

WT @ 3.7’ - 

- 
- 

TD - 6.0 

- 

- 

Elevation 
(Ft. MSL; 

14.46 

10.76 

8.46 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP20 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation -- 
PROJ. NO.: CTO-02 19 BORING NO.: IR84-DP2 1 -- ~~ 
COORDINATES: EAST: 2495354.9775 NORTH: 36 1487.0325 - 
ELEVATION: SURFACE: 17.37 - 

ternarks: Used 4’ macrocorer in addition to std. split spoon 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

damp, pebbles @ 0.5’ 

s-2 2.0’ 

_-_-------------____-~~~~~-----~-~~~~~~ _ 
Tan, slightly orange, very fine sand, trace silt 
and some clay 

s-3 1.0’ 

M-l 

_----------------_-_--~~-~-~~-~--~~~~~- 
Gray clay with some very tine sand, damp 

Acetate sleeve stuck in macrocorer could not 
determine WT depth collected sample @ 
approximately 8.0’? 

_ 9.37 

10 7.37 
TD @ 10.0 

._ “.. 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP21 SHEET 1 GF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 I9 BORING NO.: 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: 

IR84-DP22 

Remarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 
Sample 

Type & 
No. 
S-l 

Rec. 
(Ft.,%; 

0.5’ 

le 

SPT 
Lab 
ID 

PID 
PPn- 
)s/bf 

DEFINITIONS 
$PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
VlSL = Mean Sea Level 
3G/PS = Background/Point Source 
!prn = parts per million 

Visual Description 

small coated wires/cable stuck in auger, very 
ine dark brown sand, some silt, dry to slightly - - 
lamp, roots 

- 
rD @ 0.5’ 

- 

- 

- 
- 
- 

- 

- 

- 

- 

Elevation 
(Ft. MSL; 

DRILLING COMPANY. Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP22 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 I9 
COORDINATES: EAST: 2495 199.8947 
ET .EVATION: SURFACE: 6.00 

BORING NO.: I RS4-DP23 
NORTH: 361759.7729 

emarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No SamTIe ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL: 

No. (Ft.,%) psibg 6 
S-l 0.5’ Light brown to dark brown, very fine sand, 5.50 

I trace silt and clay roots, damp 

2 TD I@ 0.5’ 

3 
Sucking sound when pulled out bucket 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP23 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDlNATES: EAST: 2495 182.0073 

BORING NO.: IR84-DP24 
NORTH: 361728.6810 

ELEVATION: SURFACE: 6.37 

iammer Wt. 
Tail 
iemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
N = No Samnle 

Depth (Ft.) 

‘-A 
2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample Sample 

Type & Rec. 
No. (Ft.,%) 

M-l 3.5’ 

SPT 
Lab 
ID 

PID 
wm 
x& 

T DEFINITIONS 
;PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
YlSL = Mean Sea Level 
3G/PS = Background/Point Source 
Frn = parts per million 

Elevation 
Visual Description (Ft. MSL: 

6.37 
b.4’ dark brown, very fine sand, some silt _____---- -_-_-_-_-w-e- 
race clay 

W.T. @ 0.7’ 
1.4’ to 4.0’ 

,ight gray, very fine sand, little silt 
2.37 

:D @ 4.0’ 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP24 SHEET 1 OF 1 - 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 136.0365 
ELEVATION: SURFACE: 6.27 

BORING NO.: IR84-DP25 
NORTH: 361758.0701 

th 
der 
?.) 
9’ L 

3ammer Wt. 
?a11 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sanmle ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. :MSL 

No. (Ft.,%) p&g 6.27 
M-l W.T. @ 0.9’ 5..37 

1 
--A 

Dark brown, very tine sand, trace silt @ I .4’ 
changes to light brown very tine sand, 4..87 

2 trace silt 

3 

4 2..27 
TD @ 4.0’ 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP25 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 163.6073 
FT XWATTON: !?I JRFACE: 6.22 

BORING NO.: IR84-DP26 
NORTH: 36 1796.7266 

3emarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No SamTle ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (mm> Visual Description (Ft. MSL; 

No. (Ft.,%) pslbg 6.22 
S-l 2.9’ Dark gray, very fine sand with trace silt 

1 and clay ___--_-_-_---a---- 
Lightbrown sand mottled with dark brown 

2 very tine sand with trace clay 

3 __-_-_-_-------------- 
W.T. @ 3.5’ 2.72 

4 -A black at end of 4.0’ 2.22 
Slight petroleum odor 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY,Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP26 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 106.1500 

BORING NO.: IR84-DP27 
NORTH: 361718.0032 

ELEVATION: SURFACE: 6.37 

:h to 
ter 

t-1 
1’ 

7a II 1 NA I I I I I I 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sanmle ppm = parts per milIion 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL: 

No. (Ft.,%) psibg 6.37 
M-I 2.9’ Dark brown, lite brown, mottled very tine 

1 sand with little silt, damp __-_-_-_-_- __-_-_-_.-- 
W.T. @ 2.1’ 

2 Light brown sand with trace silt 4.27 
-A 

3 

4 2.37 
TD @ 4.0’ 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP27 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495155.1896 
ET .EVATION: SI JRFACE: 6.94 

BORING NO.: IR84-DP28 
NORTH: 361695.6763 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL 

No. (Ft.,%) psbg 6.94 
Dark brown, very tine sand, little silt, 

1 trace silt trace clay, damp ----.L--- _-_---------I 
W.T. @ 2.5’ 

2 p v M-1 2.9’ 
Light brown, very tine sand 
trace silt 4.44 

3 

4 2.94 
TD @ 4.0’ 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP28 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495297.8143 
ELEVATION: SURFACE: 6.94 

BORING NO.: lR84-DP29 
NORTH: 361358.0013 

t 

ig: Geoprobe Deplth 
Split Casing Augers Macro Date Progress Weather Waiter 

Spoon Tube (Ft.) (Ft.1 
ze (ID) 2” 7/19/01 4.0’ Hazy, hot 2.1’ 
ength 4” 

we macro. 
ammer Wt. NA 
all NA 
emarks: 

SAMPLE TYPE I DEFINITIONS 

) 

S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

v 

N: Vo San 
Sample sample 

Type & Rec. 
No. :Ft.,%) 

M-I 3.3’ 

te 

SPT 
Lab 
ID 

ppm = parts per million 
PID Elevatio, 

ppm Visual Description 
,slbg 

Dark gray, very fine sand with trace silt 

W.T. @ 2.1’ 

1.8’ to 4.0’ 

n 

2 

betroleum odor 
‘D @ 4.0 

2.94 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP29 SHEET I OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDTNATES: EAST: 2495358.4006 

BORING NO.: IR84-DP30 
NORTH: 361545.9271 

ELEVATION: SURFACE: 14.76 

‘all NA 1 I I NA I I I I 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID @pm) Visual Description (Ft. MSL 

No. (Ft.,%) ps/bg 14.76 
S-l 1.3’ Light brown, very fine sand, trace to no silt, 

1 dry 

2 
s-2 1.8 __-_-_-_--------------- - 

3 Light gray very fine sand, trace silt, damp, 
then dry with trace gravel 

4 
s-3 4.7’ 

5 

____-_---------------- 
6 Light gray with orangish tan straitions, 

-v 
very fine sand 8.16 

7 W. T. @ 6.6’ 
with trace silt and clay 

8 _ 6.76 
TD @ 8.0’ 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP30 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 108.7587 
ELEVATION: SURFACE: 5.95 

BORING NO.: 
NORTH: 

IR84-DP3 1 
36 1768.0654 

iig: 

size (ID) 
,ength 

rwe 
3ammer Wt. 
‘all 

Hand Auger 
Split Casing Augers 

Spoon 
Macro 
Tube 

Date Progress 
(Ft.) 
0.5’ 

Weather 

overcast, hot 

Depcth 
Wa.ter 

(Ft.) 

ternarks: 

S = Split Spoon 
SAMPLE TYPE 

A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 
Sample 
Type & 

No. 
S-l 

Sample 
Rec. 

(Ft.,%) 
0.5’ 

le 

SPT 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP3 1 SHEET 1 OF 1 - 

Lab 
ID 

PID 

wm 
,s/be 

<PT = Standard Penetration Test (ASTM D 1586) 
DEFINJTJONS 

‘ID = Photo Ionization Detector Measurement 
VlSL = Mean Sea Level 
3G/PS = Background/Point Source 

lark brown, very tine sand with trace silt 
md clay, very damp, sacking sound when 
xtlled bucket out 

rD @ 0.5’ 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495358.4006 
El .EVATlON: SIJRFACE: 7.03 

BORING NO.: IR84-DP32 
NORTH: 361545.9271 

Hammer Wt. 

Remarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Samde ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 7.03 
S-l 1.85’ Dark gray, very fine sand with trace coarse 

1 sand and silt 

2 W.T. @ 0.0’ 5.03 
TD @ 2.0’ 

3 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP32 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495237.5529 

BORING NO.: IR84-DP33 
NORTH: 361610.5651 

ELEVATION: SURFACE: 8.55 

I 

th to 
tter 
‘t.) 
4’ 

‘all 
lemarks: 

SAMPLE TYPE I DEFJNITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2y 
3 

4 

5 

6 

7 

8 

9 

10 

N=NoSar 
Sample Sample 

Type & Rec. 
No. (Ft.,%) 

M-l 4.0’ 

le 

SPT 
Lab 
ID 

L 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID 1 Elevation 

rw4 
dbg 

Visual Description 

Light brown, very fine sand, with trace 

J!?Lx ___-_________-e-s- 
Dary gray, very line sand, trace silt 

W.T. @ 2.4 

TD @ 4.0 

DRILLING COMPANY: Pan-an Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP33 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 24953 10.2454 
El .EVATTON: Sl JRFACE: 12.07 

BORING NO.: IR84-DP34 
NORTH: 361571.7829 

ternarks: Used 4.0’ macrocorer in addition to standard split spoon. 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID twm> Visual Description (Ft. MSL 

No. (Ft.,%) p&g 12.07 
S-l 1.6’ Medium brown, very fine sand, trace silt 

1 

2 
Damp 

3 
IV 

________-_-_-_-------- 
Light brown, very fine sand, trace to no silt 8.67 

4 M-l 3.4’ _________-_-_-_-------- 
W. T. @ 3.4 

5 

6 6.07 
TD @ 4.0’ 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: lR84-DP34 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495240.9792 
ELEVATION: SURFACE: 16.3 1 

BORING NO.: IR84-DP35 
NORTH: 36 1364.4289 

:emarks: Used 4.0’ macrocorer in addition to standard split spoon. 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No SamTle ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (mm> Visual Description (Ft. MSL; 

No. (Ft.,%) ps/bg 16.31 
S-l 2.0 Light brownish gray with trace gravel, 

I with trace silt __-_-_-___-_-_________- 
Orangish tan, very fine sand with trace 

2 to no silt 

s-2 3.4’ 

---------------------- 
Orangish tan, very tine sand with trace 
to no silt, very damp 

6 M-l 

7-v W. T. @ 7.3’ 9.01 
8 8.31 

TD @ 8.0’ 
9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP35 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495239.5820 
El .EVATION: Sl JRFACE: 16.48 

BORING NO.: 
NORTH: 

IR84-DP36 
361387.3441 

iemarks: Used 4.0’ macrocorer in addition to standard split spoon. 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL) 

No. (Ft.,%) pslbg 16.48 
S-l 2.0’ Light gray with gravel, very fine sand, dry, 

1 __________-_-_-_-_---- 
dayk_gr_a4l,veg fine sand _____-_-_-_-_--- 

2 Light brown, very fine sand, dry with 
trace medium sand ____-_-_-_------------- - 

3 s-2 3.4’ Orange, very fine sand, trace medium sand, 
tree silk, damp 

4 
11.98 

5 s-3 0.5’ Hit concrete/stone @ 4.5’, went through 
Orange, very tine sand, trace medium sand, _ 

6 tree silk, damp 10.48 
Concrete/granite looking chunks @ 6’-7’ 

7 -V coarse sand just beneath 9.48 
W. T. @ 7.2’ 9.28 

8 M-l 3.2’ 
Light brown, very fine sand, orange 

9 striations @ 7.5’ 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

TD @ 10.0 6.48 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP36 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495278.9562 
ELEVATION SURFACE: 19.14 

BORING NO.: IR84-DP37 
NORTH: 361292.9401 

:emarks: Used 4.0’ macrocorer in ad 

S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube 

Visual Description 

------------------_-_ 
an, very fine sand, slightly damp 

--------------------- 
tght gray, very fine sand, slightly damp 

--------_-_---_-_-___ 
ark brown, very fine sand with trace gravel, 

DRILLING COMPANY Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP37 SHEET 1 OF 2- -- 



PROJECT: Baker Site 84 
CT0 NO.: 219 

SAMPLE TYPE 

TEST BORING RECORD 

BORING NO.: IR84-DP37 

1 DEFINITIONS 1 

D= 

Depth (Ft.) 

16 

23 

24 

26 

27 

29 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
:nison P 
Sample 

Type & 
No. 

s-5 
xrt. 

S-6 

‘iston 
ample 
Rec. 
Ft.,%) 

=NoSa 

SPT 

)le 
Lab 
ID 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

‘ID 

wK 
sfbg - 

‘T = Standard Penetration Test (ASTM D1.586) 
.D = Photo Ionization Detector Measurement 
ISL = Mean Sea Level 
;lbg = point source/background 

Visual Description 

BAKER REP.: E. Hanna 
BORING NO.: DP37 SHEET2 OF 2 - 



. 

TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 361262.8501 
ELEVATION: SURFACE: 19.90 

BORING NO.: 
NORTH: 

IR84-DP38 
249532 1.8467 

Hand Auger 

lize (ID) 
,ength 8” 

‘we Auger 
rammer Wt. NA 
‘all NA 

I Depth to 
Date Progress Weather Water Split Casing Augers Macro 

Spoon Tube 
3” 7/20/o 1 

(Ft.) 
8’ Sunny, hot 

(Ft.) 

lemarks: 

SAMPLE TYPE r 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

N 
Sample 
Type & 

No. 
S-l 

No San 
Sample 
Rec. 

[Ft.,%) 

le 

SPT 
Lab 
ID 

PID 

9-n: 
,s/bg 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
YlSL = Mean Sea Level 
3GlPS = Background/Point Source 
Frn = parts per million 

Visual Description 
19.9 

lark, grayish brown, fine sand with little silt, 19..40 

DRILLING COMPANY. Pan-att Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IRS4-DP38 SHEET 1 OF 1 - 



ternarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Back d/Point Source 

Visual Description 

TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 I9 
COORDINATES: EAST: 2495338.9870 
ELEVATION: SURFACE: 21.14 

BORING NO.: 1R84-DP39 
NORTH: 361283.6958 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP39 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 139. I226 
ELEVATION: SURFACE: 5.59 

BORING NO.: IR84-DP40 
NORTH: 36 1820.7469 

ic Hand Auger I I I 7.h ta 

emarks: Heavily wooded area with standing water in spots. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

‘I 

1 

Sample 

‘We & 
No. 
S-I 

Rec. 
(Ft.,%) 

8” 

Lab 
ID 

FE 
wm 
,s/b@ 

Visual Description 

lark grayish brown, very fine sand with 
lktle silt, wet 

2 V. T. @ 3 inches 

3 ‘D @ 8” 

4 

5 

6 

7 

8 

9 

10 

le 

SPT 

DEFINITIONS 
,PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
/ISL = Mean Sea Level 
IGIPS = Background/Point Source 
pm = parts per million 

Elevatior 
(Ft. MSL 

5.59 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP40 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495122.8614 
El .F.VATION: SIJRFACE: 5.61 

BORING NO.: IR84-DP4 1 
NORTH: 361837.0731 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

IPS = Background/Point Source 

Visual Description 

brown, slightly greyed 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP4 1 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495079.1710 
ELEVATION: SURFACE: 5.70 

BORING NO.: IR84-DP42 
NORTH: 36 1796.4477 

I I I I I I 
%emarks: Heavily wooded, ponded water in spots 

SAMPLE TYPE l- DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

$PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
\IISL = Mean Sea Level 
3G/PS = Background/Point Source 
pm = parts per million 

Elevation 
Visual Description (Ft. MSL; 

5..70 
,ight brown, very fine sand with trace clay, 
ilt, wet 

W. T. @ 2 inches 

le 

SPT 
Sample 

Type & 
No. 

Lab 
ID 

PID 
wm’ 
,s/be 

Depth (Ft.) Rec. 
(Ft.,%) 

8” S-l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ID @ 8 inches 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP42 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 249508 1.307 1 
ELEVATION: SURFACE: 5.91 

BORING NO.: IR84-DP43 
NORTH: 361737.1083 

iemarks: Heavily wooded 

S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube 

Visual Description 

W. T. @ 3 inches 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP43 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495066.909 1 
ELEVATION: SURFACE: 5.61 

BORING NO.: IR84-DP44 
NORTH: 361819.6628 

ternarks: Heavily wooded 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
nvle 

Depth (Ft.) 

‘1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

Sample 

Type & 
No. 
S-l 

Sampk 
Rec. 

(Ft.,%] 
8” 

SPT 
Lab 
ID 

PID 

vm 
IslbJ 

- 

T S 
DEFINITIONS 

‘PT = Standard Penetration Test (ASTM Dl586) 
‘ID = Photo Ionization Detector Measurement 
4SL = Mean Sea Level 
tG/PS = Background/Point Source 
pm = parts per million 

Visual Description 

)ark brown, very fine sand with silt 

- 

v. T. @ 3 inches 

‘D @ 8 inches 

- 

- 

- 

- 
- 
- 

- 

- 

- 

- 

I 

-- 
Elevatior 
[Ft. MSL 

5.61 -- 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP44 SHEET 1 O,F 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495407.943 1 
FT .F.VATTON. Sl JRFACE: 21.14 

BORING NO.: IR84-DP45 
NORTH: 361413.3054 

remarks: Heavily wooded 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

Visual Description 

dium brown to light brown ______-_-_----- 
, very fine sand with trace silt 

___-_-_---_-_------- 
ght gray, very fine sand with trace silt 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP45 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495488.0144 
ELEVATION: SURFACE: 21.49 

BORING NO.: IR84-DP47 
NORTH: 361337.8133 

tip: Geowobe 
Split Casing Augers Macro 

Spoon Tube 
iize (ID) 2” 2” 
,ength 4” 4’ 

he Macro. Acetate 
Iammer Wt. NA NA 
‘all NA NA 
ternarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 1PT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash ‘ID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core /ISL = Mean Sea Level 

D = Denison M = Macro Tube lG/PS = Background/Point Source 

Depth (Ft.) 

1 

2-v 

3 

4 

5 

6 

8 

Sample 

Type & 
No. 

M-l 2.9’ 

Rec. 
(Ft.,%) 

le 

SPT 
Lab 
ID 

PID 
wm 
,s/b@ 

>E 
T- DEFINITIONS 

Visual Description 

VI. T. @ 2.1’ 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP47 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495485.0432 

BORING NO.: 1R84-DP48 
NORTH: 361310.6159 

ELEVATION: SURFACE: 22.20 

‘all NA 1 I I NA I I I 
ternarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
le 

Depth (Ft.) 

1 

2 

3z’ 

4 

5 

6 

7 

8 

9 

10 

Sample Sample 
Type & Rec. 

No. (Ft.,%) 

M-l 2.7’ 

SPT 
Lab PID 
ID wm: 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
r/lSL = Mean Sea Level 
3G/PS = Background/Point Source 
yrn = parts per million 

Visual Description 

,ight brown, very fine sand with trace silt _ 
)rick @ the top - 

N. T. @ 2.65’ - 

rD @ 4.0 - 
- 
- 
- 

- 

- 

- 

- 

Elevation 
(Ft. MSL; 

22.2 

19.55 

18.20 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP48 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495458.9683 
ELEVATION: SURFACE: 21.59 

BORING NO.: IR84-DP49 
NORTH: 361287.0687 

cig: Geoprobe Depth 
Split Casing Augers Macro Date Progress Weather Water 

Spoon Tube (Ft.) (Ft.) 
;ize (ID) 2” 7/21/01 4.0 Hot, sunny 3.0 
,ength 4 

be Macro. 
Iammer Wt. NA 
Tall NA 
lemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

r S 

Depth (Ft.) 

1 

2 

3-v 

4 

5 

6 

7 

8 

9 

10 

I. 

Sample 

Type & 
No. 

M-l 3.2’ 

Rec. 
(Ft.,%) 

le 

SPT 
Lab 
ID 

PID 

wm 
,s/b@ 

DEFINITIONS 
)PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
4SL = Mean Sea Level 
IG/PS = Background/Point Source 
pm = parts per million 

Visual Description 

rery fine, light gray sand with trace coarse - 
and dry --‘-----------------.-I 
rery fine, medium brown sand with trace - 
ilt - 
______-_--___--_---~--- 
rery fine, light sand with trace silt - 

Y. T. @ 3.0’ 
‘D @ 4.0’ 

- 
- 
- 

- 

- 

- 

- 

-- 
Elevation 
(Ft. MSL; 

21.59 

18.59 

17.59 -- 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP49 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495439.0748 
El .EVATTON: Sl JRFACE: 21.42 

BORING NO.: IR84-DP50 
NORTH: 361274.0884 

-Iammer Wt. 

iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 21.42 
Light brown, very thin sand with trace silt, 

1 S-l 3.1’ dry ___-_-_-_-_-_-_-_-_-- 
Light brown, very fine sand with light brown 

2 in very fine sand with trace silt 

3-v W. T. @ 3.0’ 18.42 

4 17.42 
TD @ 4.0’ 

5 

6 

7 

8 

9 

IO 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP50 SHEET 1 OF I - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495399.8867 
ELEVATION: SURFACE: 20.70 

BORING NO.: IR84-DP5 1 
NORTH: 361305.0134 

Zig: Geoprobe Depth to 
Split Casing Augers Macro Date Progress Weather Water 

Spoon Tube (Ft.1 (IQ.) 
Gize (ID) 2” 7/21/01 4.0’ Hot, sunny, breezy 3.2’ 
,ength 4.’ 

bw Macro. 
lammer Wt. NA 
‘all NA 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3-v 

4 

5 

6 

7 

8 

9 

10 

Sample Sample 

Type & Rec. 
No. (Ft.,%) 

M-l 3.3’ 

Ie 

SPT 
Lab 
ID 

SPT = Standard Penetration Test (ASTM D 15 86) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID Elevation 

fw) Visual Description (Ft. MSL; 
,s/bg 20.7 

Dark brown, very fine sand with trace silt --i 
$Y -------------------- 
damp 

--------------------- 
W. T. @ 3.2’ 
Light brown, very fine sand, trace silt 
TD @ 4.0’ 

’ DRILLING COMPANY.Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP5 1 SHEET 1 OF 1 - 



PROJECT: Site 84 field investi . _ .  .  - I -_  dation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495354.8867 
ELEVATION: SURFACE: 20.37 

TEST BORING RECORD 

BORING NO.: IR84-DP52 
NORTH: 361339.9829 

Hammer Wt. 
Fall 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 20.37 
Very tine, grayish, dark brown, dry, sand 

1 with trace silt, gravel _------ ---_-------s-e 
damp 

2 M-l 3.2’ 

3 v W. T. @ 2.8’ 17.57 

4 16.37 
TD@4’ 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY,Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP52 SHEET 1 OF I - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495393.1942 
ELEVATION: SURFACE: 19.10 

BORING NO.: IR84-DP53 
NORTH: 361421.5177 

I I I I I I 
ternarks: 

SAMPLE TYPE r 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 
Sample 

Type & 
No. 

N=NoSan 
Sample 

Rec. 
(Ft.,%) 

S-l 8” 

OD le 

SPT 
Lab 
ID 

PID 
PPm 
,s/be 

DEFINITIONS 
PT = Standard Penetration Test (ASTM D1586) 
ID = Photo Ionization Detector Measurement 
ISL = Mean Sea Level 
G/PS = Background/Point Source 
pm = parts per million 

Elevation 
Visual Description 

ight brown, very fine sand with trace silt, 
amp 

(Ft. MSL: 
19.1 

D @ 8” 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP53 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495368.2070 
ELEVATION: SURFACE: 20.19 

BORING NO.: IRS4-DP54 
NORTH: 361400.4450 

*ammer Wt. 
“all NA 1 I I I I I I 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL; 

No. (Ft.,%) pdbg 20.19 
Light brown/tan, very fine sand with trace 

1 S-l 8” silt, damp 

2 TD @ 8” 

3 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY. Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP54 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495350.0240 
ELEVATION: SURFACE: 20.62 

BORING NO.: IR84-DP55 
NORTH: 361378.3935 

R 

S 

i 

L 
II 
E 
F R 
1 

I 

:ig: Hand Auger 
1 Split 1 Casing I Augers 1 Macro Date Progress WeatheJ?Z? 

ize (ID) 
Spoon 

3” 
Tube (Ft.) (Ft.1 

7/21/01 8” Hot, sunny 
,ength 8” 

‘we Bucket 
lammer Wt. NA 
‘all NA 
:emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 S-l 8” 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 
Type & 

No. 
Rec. 

(Ft.,%) 

le 

SPT 
Lab 
ID 

PID 
wm. 
‘s/bg 

T DEFINITIONS 
;PT = Standard Penetration Test (ASTM Dl586) 
‘ID = Photo Ionization Detector Measurement 
VlSL = Mean Sea Level 
3GtPS = Background/Point Source 
pm = parts per million 

75 Visual Description 

,ight brown, very fine sand with trace silt, 
r avel 

rD @ 8” 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IRX4-DP55 SHEET 1 OF I - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495369.5322 

BORING NO.: IRS4-DP56 
NORTH: 361410.4369 

ELEVATION: SURFACE: 19.94 

gall 1 NA I I I I I I I 
lemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM DI586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No SamTle ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (rw) Visual Description (Ft. MSL 

No. (Ft.,%) pslbg 19.94 
Dark brownish grg, very fine sand ------- -_-_-_-_-_- 

1 Light gray, very tine sand ------e-e-------- 
LighTbrown, very line sand wi trace silt 

2 

-v M-l 3.1’ 17.44 
3 

W. T. @ 2.5’ 
4 15.94 

TD @ 4.0’ 
5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP56 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495249.3540 
ELEVATION: SURFACE: 17.86 

BORING NO.: IRS4-DP57 
NORTH: 361319.4970 

lemarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

Visual Description 

DRILLING COMPANY. Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IRS4-DP57 SHEET 1 OiF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495 192.2287 

BORING NO.: IRS4-DP58 
NORTH: 361617.2460 

ELEVATION: SURFACE: 7.72 

Tall 1 NA 1 I I I I I 
3emarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL 

No. (Ft.,%) psbg 7.72 
Dark brown, very fine sand with little silt, 

1 very damq ---- ________-_-_---s-w 
Light brown, very line sand with little silt 

2 
M-l 3.6’ 

3-v 
W. T. @ 3.3’ 4.42 

4 3.72 
TD @ 4.0” 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IRS4-DP58 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495140.6130 

BORING NO.: IRS4-DP59 
NORTH: 36 1664.6432 

ELEVATION: SURFACE: 6.64 

tig: Geoprobe 
Split Casing 

Spoon 
lize (ID) 2” 
,ength 4’ 

Ype Macro. 
hammer Wt. NA 
rail NA 

Augers 
I 

Macro 
Tube 

Date Progress Weather 
Depth to 

Water 

7/22/O 1 
(Ft.1 
4.0’ Hot, Partly Cloudy 

(Ft.) 
3.2 

lemarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 M-l 3.0’ 

3-v 

4 

5 

6 

7 

8 

9 

10 

Sample 
Type & 

No. 

N=No San 
Sample 
Rec. 

(Ft.,%) 

ml le 

SPT 
-ii 

II 

- 

- 

PID 
vm 
Is& 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

Elevation 
Visual Description 

l- 
(Ft. MSL) 

6.64 
Very damp, very fine sand with trace silt 
mottled with dark brown from 2 - 3’ 

W. T. @ 3.2’ 3.44 

Black sand, petroleum 
TD @ 4.0” 

2.64 

-+I--- 

$- 
DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IRS4-DP59 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495090.7965 

BORING NO.: IR84-DP60 
NORTH: 361690.6668 

ELEVATION: SURFACE: 7.54 

Iammer Wt. 
gall NA 1 I I I I I I 
ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
N No San le 

Sample Sample 

Type & Rec. SPT 
No. (Ft.,%) 

Depth (Ft.) 
Lab 
ID 

1 

2 

6 

M-l 2.9 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID 

tw-4 Visual Description 
,s/bg 

Very fine, medium to dark brown sand, _ 
trace silt - 

t 

- 
_________-_-_-------- 

Light brown, very fine sand with trace clay _ 
W. T. @ 3.2’ - 

I - 

Elevation 
(Ft. MSL; 

7.54 

4.34 

3.54 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP60 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495065.6438 
ELEVATION: SURFACE: 5.81 

BORING NO.: IR84-DP6 1 
NORTH: 361649.8154 

:emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

6 

7 

8 

9 

10 

N 
Sample 

Type & 
No. 

M-l 

No San 
Sample 
Rec. 

(Ft.,%) 

e 

SPT 
Lab 
ID 

PID 

wi 
Is/bg 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
ASL = Mean Sea Level 
SGIPS = Background/Point Source 
yrn = parts per million 

Elevation 
Visual Description (Ft. MSL: 

5.81 
hrk brown, velrfine sand wl little silt, little clay- -_-_-- ___-_-_-_-_ -e-m 
,ight very fine sand, trace to no silt 

____-___-_-_-_------_I 
&ht brownlorangish, very fine sand with 
race to no silty, trace clay 2.81 
N. T. @ 3.0 

rD @ 4.0” 
1.81 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: lR84-DP6 1 SHEET 1 ‘OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495 125.2465 

BORING NO.: IR84-DP62 
NORTH: 36 1642.2883 

ELEVATION: SURFACE: 6.83 

NA 1 I I I 
[emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
I N=No Sar no le 

Depth (Ft.) 

1 

2 

3 v 

4 

5 

6 

7 

8 

9 

10 

-t- 
Sample 

Type & 
No. 

Sample 
Rec. 

(Ft.,%) 

M-l 3.4 

SPT 
Lab PID 
ID wm 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
/ISL = Mean Sea Level 
)G/PS = Background/Point Source 
pm = parts per million 

Elevation 
Visual Description (Ft. MSL) 

6.83 
lark brown, silty, very fine sand 

__-_-_-_-_-_-_-_-_---- 
,ight brown, very fine sand, trace to no 
ilt 4.03 
V. T. @ 2.8’ 

2.83 
‘D @ 4.0” 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP62 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495 158.5544 
ELEVATION: SURFACE: 7.82 

BORING NO.: lR84-DP63 
NORTH: 361605.8421 

^._ 

,th to 
ater 
3.) 
:.5’ 

Sammer Wt. 

Xemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description (Ft. MSL; 

No. (Ft.,%) pslbg 7.82 
Dark brown, very fine sand, trace silt, 

1 trace clay 

-------_-----_--------- 

2 1 v M-1 3.3’ 
Light brown, very fine sand, trace silt 

5.32 
3 W. T. @ 2.5’ 

4 3.82 
TD @ 4.0” 

5 

6 

7 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: lR84-DP63 SHEET 1 OF I - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495165.3817 
ETXVATION: SURFACE: 8.80 

BORING NO.: lR84-DP64 
NORTH: 36 1575.0525 

Rig: Geoprobe Depth to 
Split Casing Augers Macro Date Progress Weather Water 

Spoon Tube W-1 (Ft.1 
size (ID) 2” 
Length 4’ 

rwe Macro. 
Hammer Wt. NA 
Fall NA 
Remarks: 

7/22/O 1 4.0’ Hot, partly cloudy 3.1 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGiPS = Background/Point Source 
N = No Sam-3le ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (mm> Visual Description (Ft. MSL) 

No. (Ft.,%) ps/bg 8.8 
Very fine, dark brown sand with trace to no 

1 silt, dry 

________-_-_----------- 
2 Very fine, tan sand with trace silt, damp 

M-l 3.3’ 

3-v W. T. @ 3.1’ 5.70 

4 4.80 
TD @ 4.0” 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP64 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495095.9883 
ELEVATION: SURFACE: 7.5 I 

BORING NO.: 1R84-DP65 
NORTH: 361603.0141 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM Dl586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID Elevation 

v-d Visual Description (Ft. MSL; 
,slbg 7.51 

Dark brown, very fine sand, trace silt, trace 

Depth (Ft.) 

N \I0 San 
Sample iample 
Type & Rec. 

No. Ft.,%) 
SPT 

Lab 
ID 

1 medium sand 

2 
M-l 

Slightly damp 
3 

4 v 

5 

W.T. @ 4.0’ 3.51 

6 

7 

8 

9 

10 

le 

1 
DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP65 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 BORING NO.: IR84-DP66 
COORDINATES: EAST: 249527 1.63 19 NORTH: 361494.8397 
ELEVATION: SURFACE: 13.84 

ternarks: 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

Visual Description 

--------------------------------------- . 
3 Light brown, very fine sand with trace silt 

4 
M-l 

5 

-v W.T. @ 5.5’ 8.34 
6 7.84 

TD @ 6.0’ 
7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP66 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 BORING NO.: IRS4-DP67 
COORDINATES: EAST: 2495032.4524 NORTH: 381690.4423 
ELEVATION: SURFACE: 6.01 

.emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger ;PT = Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W = Wash ‘ID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core I/fSL = Mean Sea Level 

D = Denison M = Macro Tube 3GlPS = Background/Point Source 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

N No San 
Sample Sample 

Type & Rec. 
No. [Ft.,%) 
S-l 8” 

le 

SPT 
Lab 
ID 

PID 

wm 
* 

Date 

7/22/O 1 

Progress 
(Ft.1 

8” 

Weather 

hot, partly cloudy 

Depth to 
Water 
(Ft.) 
2”‘7 

I ! I 

l- DEFINITIONS 

lark brown, very fine sand with silt 

N.T. @ 2” 

iD @ 8” 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IRS4-DP67 SHEET 1 OF 1 - 



TEST BORING RECORD 

1 iemarks: 

size (ID) 
Length 

rwe 
3ammer Wt. 
~211 

Heavily wooded 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N No San 
Sample Sample 
Type & Rec. 

No. (Ft.,%) 
S-l 8” 

Nle 

SPT 
Lab 
ID 

- 

PID 

PPm 
EiibS 

DEFINITIONS 
CPT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
YISL = Mean Sea Level 
3G/PS = Background/Point Source 

N.T. @ 2” 

rD @ 8” 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP68 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2494909.0840 

BORING NO.: IR84-DP69 
NORTH: 361851.2857 

ELEVATION: SURFACE: ~2.73 

kernarks: Woody, edge of wetland area 

SPT = Standard Pene 
PID = Photo Ionization 

L = Mean Sea Level 
D = Denison M = Macro Tube 

Visual Description 

2 W.T. @ 4” 

3 TD @ 8” 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP69 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 249494 1.53 16 
EI,EVATION: SIJRFACE: 3.43 

BORING NO.: 
NORTH: 

I R84-DP70 
36 1870.4090 

iemarks: Wooded at edge of wetland 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sam3le ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL; 

No. (Ft.,%) p&g 3.43 
S-l 8” Dark brown, very fine sand with trace clay, silt 

1 TD @ 8” 
WT @ 4” 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: E. Hanna 
DRILLER: Lewis LeFever BORING NO.: IR84-DP70 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2494982.1039 
El .EVATION: SURFACE: 3.61 

BORING NO.: lR84-DP7 1 
NORTH: 361916.2681 

, 

ternarks: Wooded at edge of wetland 

SPT = Standard Pene 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core L = Mean Sea Level 

D = Denison M = Macro Tube IPS = Background/Point Source 

Visual Description 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP71 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495223.5072 
ELEVATION: SURFACE: 17.10 

BORING NO.: IR84-DP72 
NORTH: 361344.1377 

Remarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID @pm> Visual Description (Ft. MSL 

No. (Ft.,%) p&g 17.1 
S-l 8” Very line sand, grayish brown, trace silt with 

1 gravel 

2 
TD @ 8” 

3 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP72 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495260.7049 

BORING NO.: IR84-DP73 
NORTH: 361389.9503 

ELEVATION: SURFACE: 16.45 

‘all NA 1 I I I I I I 
ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (rwm: Visual Description (Ft. MSL, 

No. (Ft.,%) ps/bg 161.45 
S-l 8” Very fine sand, grayish brown, trace silt with 

1 gravel 

2 
TD @ 8” 

3 

4 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Lewis LeFever 

BAKER REP.: E. Hanna 
BORING NO.: IR84-DP73 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495560.308 
ELEVATION: SURFACE: 21.11 

BORING NO.: DP74 
NORTH: 36133 1.3077 

Geovrobe 
Split 1 Casing 

I I 
ternarks: 

Augers Macro 
Tube 

2” 
48” 

Date 

8/2/O 1 

Progress 

W-1 
8’ 

Depth tc 
Weather Water 

(Ft.) 
sunny, high 80s 7 

1 Acetate 1 I I I 
I I 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

6 

8 8.0 

9 

Sample 

Type & 
No. 

M-l 

M-2 

Rec. 
(Ft.,%) 

2.7 
68% 

1.6 
40% 

le 

SPT 
Lab 
ID 

IR84- 
DP74 
-00 

IR84- 
DP74 
-04 

PID 

:PPm 
ps/bl 

0.0 
0.0 

T DEFINITIONS 
! 
I 

I 

J 
, 
I) 

I 

I 
c 

\ 
I 

E 

SPT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
ClSL = Mean Sea Level 
3G/PS = Background/Point Source 
)pm = parts per million 

Elevatior 
Visual Description (Ft. MSL 

21.11 
‘ine sand, trace silt, damp, brown 

21 19.01 
led bricks, some fine sand, damp, red 23 _ 18.81 
\ Fine sand, trace silt, damp, brown / 18.61 25 

Wood debris, sewer odor, black, moist 

43 16.81 
, Red brick, some fine sand, moist, red / 45 16.61 
?ne sand, trace silt, wet, brown 

3nd of Boring = 8.0’ 
80 13.11 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP74 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495560.308 

BORING NO.: DP74 
NORTH: 361331.3077 

ELEVATION: SURFACE: 21.11 

‘all 
ternarks: 

SAMPLE TYPE r DEFINITIONS 
S = Spiit Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash ?ID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core WSL = Mean Sea Level 

D = Denison M = Macro Tube 3G/PS = Background/Point Source 
le 

Depth (Ft.) 

1 

2 M-l 

3 

4 4.0 

5 

6 M-2 

7 

8 8.0 

9 

Sample 

Type & 
No. 

N=NoSan 
Sample 
Rec. 

(Ft.,%) 

2.7 
68% 

1.6 
40% 

l- 

SPT 
Lab 
ID 

IR84- 
DP74 
-00 

IR84- 
DP74 
-04 

PID 

wm: 
3& 

0.0 
0.0 

0.0 
0.0 

Visual Description 
ation 
MSL: 

LiGzzz+ E: Red brick some fine sand moist red 

-..A 

End of Boring = 8.0’ 
8.0 13,.11 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP74 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495506.463 
ELEVATION: SURFACE: 21.35 

BORING NO.: DP75 
NORTH: 341317.950s 

Rig: Geoprobe Depth tc 
Split Casing Augers Macro Date Progress Weather Water 

Spoon Tube (Ft.1 (Ft.1 
Size (ID) 2” s/2/0 1 12’ Sunny high 80s 9 
Length 48” 

Me Acetate 
Hammer Wt. 
Fall 
Remarks: 

SAMPLE TYPE -T 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 4.0 

5 

6 

7 

S 8.0 

9:A 
10 

Sample Sample 
Type & Rec. 

No. (Ft.,%) 

M-l 2.7 0.0 
67.5 0.0 

M-2 2.3 0.0 
57.5 0.0 

M-3 3.5 
87.5 

le 

SPT 
Lab 
ID 

IRS4- 
DP75 

-00 

IRS4- 
DP75 
-05 

- 
PIG 

.PPn 
ps/b 

- 

225 
0.0 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D 15 86) 
‘ID = Photo Ionization Detector Measurement 
\/ISL = Mean Sea Level 
3GIPS = Background/Point Source 
)pm = parts per million 

Elevation 
Visual Description (Ft. MSL 

21.35 
:ine sand, trace silt, moist, brown 

12.35 -_---_-____--------_- 
?ine sand, trace silt, wet, dark gray, 
)etroleum odor 
Wood debris, wet, petroleum odor 

10.2 11.15 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: David D. Schilling 
DRILLER: Louie LeFever BORING NO.: DP75 SHEET 1 OF 2 - 



-. 

TEST BORING RECORD 

PROJECT: Site 84 field investigation 
CT0 NO.: CTO-02 19 BORING NO.: DP75 

. . 

SPT = Standard Pene 
PID = Photo Ionization Detector Measurement 

Visual Description 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2s 

29 

30 
Match to Sheet 3 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP75 SHEET2OF 2 - - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDlNATES: EAST: 2495499.483 
ELEVATION: SURFACE: 22.18 

BORING NO.: DP76 
NORTH: 361284.0629 

ternarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 
le 

Depth (Ft.) 

1 

2 M-l 

3 

4 4.0 

5 

6 M-2 

Sample Sample 

Type & Rec. 
No. (Ft.,%) 

2.9 0.0 
72.5% 0.0 

4 
100.0% 

SPT 
Lab 
ID 

IRS4- 
DP76 
-00 

IRS4- 
DP76 
-04 

PID 

PPm 
* 

0.0 
0.0 

T DEFINITIONS 
;PT = Standard Penetration Test (ASTM Dl5S6) 
‘ID = Photo Ionization Detector Measurement 
YISL = Mean Sea Level 
3GlPS = Background/Point Source 
)pm = parts per million 

Elevation 
Visual Description (Ft. MSL: 

22.1s 
Tine sand, some gravel, trace silt, damp 
xown 

4.0 18.18 -------------w---e---- 
Tine sand, trace silt, moist, brown 

7.8 14.3s __-_-_-_-_-_-_-_-_-_-~- 
:ine sand, trace silt, wet, brown 8.0 14.1s 
lnd of Boring = 8.0 

BAKER REP.: David D. Schilling 
BORING NO.: DP76 SHEET 1 OF 1 - 

DRILLING COMPANY, Parratt Wolff Inc. 
DRILLER: Louie LeFever 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495094.324 
ELEVATION: SURFACE: 10.25 

BORING NO.: DP77 
NORTH: 361456.1753 

“all 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 M-l 

3 

4 4.0 

5_r 
6 M-2 

7 

8 8.0 

9 

IO 

Sample Sample 

Type & Rec. 

-.EL (Ft.,%) 

3.1 
77.5% 

le 

SPT 

3.6 
90.0% 

Lab 
ID 

IRS4- 
DP77 
-00 

IRS4- 
DP77 
-03 

PID 
wm 
,s/bg 

0.0 
0.0 

0.0 
0.0 

SPT = Standard Penetration Test (ASTM DI 586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BGIPS = Background/Point Source 
ppm = parts per million 

Elevation 
Visual Description (Ft. MSL) 

10.25 
Fine sand, trace silt, moist, brown 

6..25 

5..35 --------------------- 
Fine sand, trace silt, wet, brown 

End of Boring = 8.0 
SO 2..25 

DRILLING COMPANY, Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP77 SHEET 1 OF I - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495042.026 
ELEVATION: SURFACE: 9.36 

BORING NO.: DP7S 
NORTH: 361486.7SS7 

Rig: Geoprobe 
1 Split 1 Casing 1 Augers 1 Macro Date Progress Weather 

Depth to 
Water 

Spoon Tube (Ft.) (Ft.1 
Gze (ID) 2” s/5/0 1 8 Partly cloudy 90’s 6 
Length 48” 

be Acetate 
3ammer Wt. 
Fall 
iemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 4.0 

5 

yA 
7 

8 8.0 

9 

10 

Sample 

Type & 
No. 

M-l 

Rec. 
(Ft.,%; 

lie 

SPT 

M-2 3.2 
80.0% 

Lab 
ID 

IRS4- 
DP7S 
-00 

lRS4- 
DP7S 
-03 

PID 

wm: 
& 

0.0 
0.0 

0.0 
0.0 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per milIion 

Visual Description 

Fine sand, trace silt, moist, brown 

- 
-~---~-~-~-~-~-~-~-~--L 
Fine sand, trace silt, wet, brown - 

- 
8.C 1.36 

Snd of Boring = X.0 - 

Elevation 
(Ft. MSL; 

9.36 

5.36 

3.66 

DRILLING COMPANY, Parratt Wolff Inc. BAKER REP.: David D. Schilling 
DRILLER: Louie LeFever BORING NO.: DP7S SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495046.772 

BORING NO.: DP79 
NORTH: 361421.5646 

ELEVATION: SURFACE: 10.26 

(emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 
Sample 

‘Me & 
No. 

Sample 
Rec. 

(Ft.,%) 
SPT 

Fine sand, trace silt, moist, brown 
1 

M-l 3.3 
82.5% 

2 1 
3 7.26 ____-_-_------------- 

Fine sand, trace silt, wet, brown 
4 4.0 

5 

6 M-2 3.8 
95.0% 

7 1 
8 8.0 

3nd ofBoring = 8.0’ 
9 

le 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
\/ISL = Mean Sea Level 
BG/PS = Background/Point Source 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

i 

BAKER REP.: David D. Schilling 
BORING NO.: DP79 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495059.802 
ELEVATION: SURFACE: 11.09 

BORING NO.: DP80 
NORTH: 361345.5071 

?a11 I I I I I I 
ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm) Visual Description (Ft. MSL; 

No. (Ft.,%) pslbg 11.09 
IR84- Fine sand, trace silt, moist, light brown 

1 DP80 
-00 

2 M-l 3.6 0.0 
90.0% 0.0 

3 
IR84- 34 7.69 -----------------e---e- 

4 4.0 DP80 Fine sand, trace silt, wet, light brown 40 7.09 
-02 

5 

6 M-2 3.4 0.0 
85.0% 0.0 

7 

8 8.0 8.0 3.09 
End of Boring = 8.0’ 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP80 SHEET 1 OF 1 - 



r I’EST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 249528 1.652 
ELEVATION: SURFACE: 15.16 

BORING NO.: DP81 
NORTH: 361462.6635 

lemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID b-v> Visual Description (Ft. :MSL, 

No. (Ft.,%) pdbg 158.16 
IR84- Fine sand, trace silt, damp, brown 

1 DP81 
-00 

_______---_--------- 
Fine sand, trace silt, moist, brown 

___-___---_---------- 
Fine sand, trace silt, moist, black 

_______---_--------- 
ne sand, trace silt, wet, black 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP81 SHEET 1 OF 2 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
CT0 NO. : CTO-02 19 RORTNG NC3 . 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison P = Piston N = N 

PT = Standard Penetration Test (ASTM D 1586) 
D = Photo Ionization Detector Measurement 
SL = Mean Sea Level 

Visual Description 

DRILLING COMPANY: Parratt Wolf3 Inc. 
DRILLER: Louie LeFever 

BARER REP. : David D. Schilling 
BORING NO.: DP81 SHEET 2 OF 2 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 

BORING NO.: DP82 
NORTH: 

ELEVATION: SURFACE: 

Pall I I I I I I I I 
kernarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 15 86) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. MSL; 

No. (Ft.,%) pslbg 
IR84- Fine sand, trace silt, trace gravel, moist, 

1 DP82 dark gray, petroleum odor 
-00 

2 M-l 3.2 36.6 
80.00% 0.0 

3 

4 4.0 40 ___---_-_-__----_---- 
Fine sand, trace silt, moist, brown 

5 

6 M-2 4 0.9 
100.0% 0.0 

7 

8 8.0 80 

A 
_-----_---__--------- 

IR84- Fine sand, trace silt, wet, brown 
9 DP82 

-04 
10 M-3 4 32 7 2 

100.0% 0.0 Match to page 2 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP82 SHEET 1 OF 2 - 



TEST BORING RECORD 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison P = Piston N = No Sample p&g = point source/background 
Sample Sample Lab PID Elevatior 

Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL 
No. (Ft.,%) p&g 

11 Continued from page 1 
M-3 

12 12.0 
End of Boring = 12.0’ 

PROJECT: Site 84 field investigation 
CT0 NO.: CTO-02 19 BORING NO.: DP82 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP82 SHEET2 OF 2 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495240.116 

BORING NO.: DP83 
NORTH: 361393.5959 

ELEVATION: SURFACE: 16.08 

‘all I I I I I I I I 
ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGIPS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (ppm> Visual Description (Ft. :MSL 

No. (Ft.,%) pslbg 161.08 
IR84- Fine sand, trace silt, moist, brown, 

1 DP83 red brick and gravel fragments 
-00 

2 M-l 3.2 0.0 
80.0% 0.0 

3 

4 4.0 

5 

6 _ A M-2 3*4 85.0% 
7 

40 12.08 _____------------ ---- 
Fine sand, trace silt, moist, brown 

IR84- 
DP83 0.0 

-03 0.0 6.5 9.58 ____-_---_-_----------- 
Fine sand, trace silt, wet, brown 

8 8.0 80 8.08 
End of Boring = 8.0’ 

9 

10 

DRILLING COMPANY: Par-ran Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: DP83 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2494950.55 1 
ELEVATION: SURFACE: 1.92 

BORING NO.: DP84 
NORTH: 36 1926.4302 

ik: Hand Dri 
1 Split 

be 
Jammer Wt. + 
hll I 
iemarks: Location 

‘en 
Casing Augers Macro 

Tube 
2” 

48” 
Acetate 

Date 

8/3/O 1 

Progress 
(Ft.1 

1 

Depth to 
Weather Water 

(Ft.) 
Sunny high 80s 1 

I I I I I I 
t I I I I 

vas inaccessible by rig, and soil was soft, so acetate tube was hand driven 
I 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 1.0 
A 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sample 
Type & 

No. 
M-l 

Rec. 
(Ft.,%) 

1 
100.0% 

le 

SPT 
Lab 
ID 

IR84- 
DP84 
-00 

T 

PID 
wm 
* 
0.0 
0.0 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
YlSL = Mean Sea Level 
3G/PS = Background/Point Source 
yrn = parts per million 

Elevation 
Visual Description (Ft. MSL; 

1.92 
3ne sand, trace silt, wet, dark brown 

3rd of Boring = 1 .O’ 
1.0 0.92 

DRILLING COMPANY: Pan-att Wolff Inc. BAKER REP.: David D. Schilling 
DRILLER: Louie LeFever BORING NO.: DP84 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: ‘X0-02 19 
COORDINATES: EAST: 249554 1.202 

ELEVATION: SURFACE: 21.82 

BORING NO.: MW15 
NORTH: 361295.9998 

:emarks: 

SAMPLE TYPE I DEFINITIONS 

Depth (Ft.) 

1 

2 2.0 

3 

4 4.0 

yA 
6 6.0 

7 

8 8.0 

9 

10 lo.t 

N 
Sample 
Type & 

No. 

S-I 

-- 

s-2 

S = Split Spoon 

?I0 Sample 
Sample 

A = Auger 

Lab 

T = Shelby Tube W = Wash 

Rec. SPT ID 

R = Air Rotary 

(Ft.,%) 

C = Core 

4 84- 

D = Denison 

2 

P = Piston 

4 MWI 
100% 5 -00 

5 
5 

0.8 5 
40% 5 

5 5 
4 4 

0.0 0.0 3 3 
0% 0% 3 3 

2 2 
2 2 84- 84- 

2.0 2.0 3 3 MWl MWl 
100% 100% 3 3 -04 -04 

3 3 
2 2 

0.8 0.8 2 2 
40% 40% 2 2 

I 2 2 I 
3 3 

s-3 

S-4 

s-5 

ppm = parts per million 
PID 

SPT = Standard Penetration Test (ASTM D 1586) 

Elevation 

wm) 

PID = Photo Ionization Detector Measurement 

Visual Description (Ft. MSL) 

3sAJg 

MSL = Mean Sea Level 

21.82 
Fine sand, trace silt, damp, loose, brown 

0.0 
0.0 

BG/PS = Background/Point Source 

2.0 19.82 
Finesand, i&<s~t,-damp~I&& 

---- 
light 

0.0 brown 
0.0 

4.0 17.82 __..______-___-_-- -s-e 
No Recovery : spoon was wet and had 

NA 
I 
strong petroleum odor when it was opened 

--I 
15.82 _-_-___-_-e---w-- --- 

sand, trace silt, wet, very loose, black, 
product, strong petroleum odor 

13.82 _-_______-_--__----- 
trace silt, wet, very loose, black, 

strong petroleum odor 

--I- 
10.0 

i 
I .I .82 ___________-_-_-_-mm 

Match to Sheet 2 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: MW15 SHEET 1 OF 2 - 



TEST BORING RECORD 

Depth (Ft.) 

11 

12 12.r 

13 

14 

15 

16 

I7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Site 84 field investigation 
CTO-02 19 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

PROJECT: 
CT0 NO.: BORING NO.: MW15 

DEFINITIONS 
S 
P 

i 

hi 

PT = Standard Penetration Test (ASTM D 1586) 
ID = Photo Ionization Detector Measurement 
ISL = Mean Sea Level 

Sample 

Type & 
No. 
S-6 

Rec. 
(Ft.,%) 

2.0 
100% 

I=NoS 

SPT 

4 
4 
6 

* 
Lab 
ID 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

PID 
mm 
3s/bl 
330 
0.0 

sibg = point source/background 
1 Elevatior 

Visual Description 

ine sand, trace silt, wet, loose, black, strong 
etroleum odor 

nd of Boring = 12.0’ 
12.0 9.82 

Match to Sheet 3 

BAKER REP.: David D. Schilling 
BORlNG NO.: MW15 SHEET2 OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 BORING NO.: MW16 
COORDINATES: EAST: 2495466.45 1 NORTH: 361519.1496 
ELEVATION: SURFACE: 20.13 TOP OF PVC CASING: 19.84 

I I I 1 Depth to 
Casing Augers Core Date Progress Water 

Barrel (Ft.1 (Ft.) 
7/31/01 20’ 13.5’ 

.emarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N=NoSan no 
Sample 

Type & 
No. 

S-l 

s-2 

s-3 

s-4 

s-5 

Sample 
Rec. 

(Ft.,‘??) 

1.4 
70.0% 

1.1 
55.0% 

2.0 
100.0% 

2.0 
100.0% 

2.0 
100.0% 

le 

SPT 

4 
8 
8 
9 
4 
6 
8 
9 
7 
8 
11 
12 
10 
13 
17 
15 
8 
7 
7 
9 
6 

r 

Lab 
ID 

84- 
YlWl 

0 

T 

( 

6 

PID 

:wm: 
ps/bg 

o.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

II 
F ?ne sand, trace silt, loose, 
d lamp, brown 

F 
n 

WELL INFORMATION 

Type /Diam./ 2 1 :zF 

khedule 40 PVC casing 2” 1 20.13 10113’ 
khedule 40 0.0 IO” screen 2” 1 10.13 I 0.13 

Well j Elevatior 
Visual Description 

I 
Installation i(F;oy;L 

Detail 

_------------ 
?ne sand, trace silt, damp, 
nedium dense light tan 

Match to Sheet 2 

I 
--J 

20 : 

40.: 

47:: 
_- . ,-, 

100:: 

18.13 

16.13 

15.43 

14.13 

12.13 

10.13 

BAKER REP.: David D. Schilling 
BORING NO.: MW16 SHEET I OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CT0 NO.: 

Site 84 field investigation 
CTO-02 19 

SAMPLE TYPE 

BORING NO.: MW16 

I DEFINITIONS 

Depth (Ft.) 

11 

12 

13 

14 -A 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

Sample 

Type & 
No. 
S-6 

Rec. 
:Ft.,%) 

1.4 
70.0% 

s-7 1.8 
90.0% 

S-8 

s-9 

s-10 

1.5 
75.0% 

2.0 
IOO.O% 

l=NoS 

SPT 

7 
6 
6 
5 
3 
3 
2 
5 
5 
13 
13 
12 
13 
I4 
13 

I .2 
60.0% 

pie 
Lab 
ID 

84- 
/IWIt 
-07 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

PID 

wm: 
,s/bg 
0.0 
.o 

0.0 
0.0 

0.0 
0.0 

0.0 
0 

0.0 
0.0 

PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo Ionization Detector Measurement 
dSL = Mean Sea Level 
s/bg = point source/background 

Well Elevation 
Visual Description Installation (Ft. MS1 

‘ine sand, trace silt, moist, 
ledium dense, light tan md 

8.13 

oose, light tan 
6.73 

:ine sand, trace silt? wet, 6.13 
5.53 

ine sand, trace clay, dense, wet 
hrangish brown 

180.: _____ -_-_-_-_--.~ 
?ne sand, trace silt, loose, wet : 
brangish brown 

:nd of Boring = 20.0’ 

Match to Sheet 3 

BAKER REP.: David D. Schilling 
BORING NO.: MW16 SHEET2 OF 2 - 

Detail 1 9.63 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2495308.643 
ELEVATION: SURFACE: 16.53 

BORING NO.: MW17 
NORTH: 36 1448.4669 
TOP OF PVC CASING: 18.73 

Depth to 
Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
7/31/01 17.5 Sunny mid 80s 8.5 

I 

I I I I I I 
emarks: 

SAMPLE TYPE r WELL INFORMATION 

Top Bottom 
Type Diam. Depth Depth 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

_ . 
(Ft.1 (Ft.) 

chedule 40 PVC casing 2” 20.13 10.13 
chedule 40 0.0 10” screen 2” 10.13 0.13 

Well Elevation 
N = No Sat- no le 

SPT 
Lab 
ID 

PID 

(ppm) 
p&g 

sample 
Rec. 

[Ft.,%) 

1.6 
80.0% 

0.9 
45.0% 

2.0 
I00.0% 

1.1 
55.0% 

1.7 
85.0% 

Sample 
Type & 

No. 
Visual Description 1 installation I(Ft. MSL: Depth (Ft.) 

16.53 

mcrete 
14.53 
14.23 

entonite 

lips 12.53 

md 

10.53 

8.53 

I: 
ine sand, trace silt, damp, loose - 
rown, coal fragments - 

84- 
MW17 0.0 
\-oo/ 0.0 

-l- 

84- 
MW17 

S-l 

s-2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 A 

4 
3 
3 
3 
2 
2 
3 
3 
3 
3 
5 
5 
3 
3 
4 
5 

-02 --I 0.0 
0.0 

‘ine sand, trace silt, wet, very 
lose, brown 

_____--------- 
‘ine sand, trace silt, wet, very 
lose, orangish brown 

.-o-_--e------ 
‘ine sand, trace silt, moist, 
lose, orangish brown 

J.CJ 0.0 

I- 
Jl.tJ 0.0 

s-3 

S-4 

BAKER REP.: David D. Schilling 
BORING NO.: MW17 SHEET 1 OF 2 - - 

0.0 
--l-- 

0.0 s-5 

_____-_------- 
‘ine sand, trace silt, wet, 

6 I 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 



Depth (Ft.) 

11 

Sample 

Type & 
No. 
S-6 

12 

I3 s-7 

14 

15 S-8 

16 

I7 AN 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

Rec. 
(Ft.,%; 

1.1 
55.0% 

2.0 
100.00/: 

2.0 
100.0% 

J=NoS 

SPT 

6 
6 
7 

DRILLING CO.: Parratt Wolff Inc. 

nple 
Lab 
ID 

84- 
\/IWl’ 

-07 

PID 

:wm 
& 
00 --z...- 
0.0 

80 2 A IX.0 . 
-------------- 

0.0 ?ne sand, little silt, wet, loose -3 i 

153.c 
0.0 

;PT = Standard Penetration Test (ASTM D 1586) 
‘ID = Photo ionization Detector Measurement 
VISL = Mean Sea Level 
)sibg = point source/background 

Well Elevatior 
Visual Description Installation (Ft. MSL 

:ine sand, trace silt, wet, loose, 
xangish brown, to tan 

12.0 : XII: 
an,petroleum odor ------------ 
?ne sand, trace silt, wet, loose, 

:ray 

Detail t 6.03 

<nd of Boring = 17.5’ 

Match to Sheet 3 

BAKER REP.: David D. Schilling 
BORING NO.: MW17 SHEET2 OF 2 - 

md 

4.53 

3.53 
TtX” 

2.53 

md 0.53 

DRILLER: Louie Lefever 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJ. NO.: 
COORDINATES: 
ELEVATION: 

I Split 
Swoon 

;ize (ID) 
Jength 

be 
lammer Wt. 

Depth to 
Casing Augers Core Date Progress Weather Water 

Barrel (Ft.1 (Ft.1 
6.25” 8/l/01 15.0 Sunny mid 80s 8.0 

5’ 
s 

ternarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
7‘ = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

WELL INFORMATION 

Top Bottom 
Type Diam. Depth Depth 

(Ft.1 (Ft.) 
Schedule 40 PVC casing 2” 22.56 17.56 

No. 

I S-l 

2 

3 s-2 

4 

5 s-3 

6 

7 s-4 

8 

A 
9 s-5 

10 

Sample 
lple 

1 Schedule 40 0.0 IO” screen 1 2” 1 17.56 1 7.56 
1 Lab 1 PID 1 I Well 1 Elevation 

Rec. SPT ID (mm> Visual Description Installation (Ft. MSL: 
(Ft.,%) pslbg Detail 22.75 

11 84- Fine sand, trace silt, medium 
1.6 13 MW 18 0.0 dense, damp, brown 1 

80.0% 12 -00 0.0 
12 
8 

1 10 0.0 
50.0% 12 0.0 

7 
151 I [Fine sand, trace silt, damp, 

1 12 1~~181 IFine sand, trace silt, wet, 

0.0 Fine sand trace silt, wet, loose 
“‘O% 1 :; 1 1 lorangish brown 12.75 

I 2 1 I 1 

20.75 

18.75 

iI 18.05 

1 

. . 
DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

BAKER REP.: David D. Schilling 
BORING NO.: MW 18 SHEET 1 OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
CT0 NO.: CTO-02 19 BORING NO.: MWl8 

I 

Depth (Ft.) 

11 

Sample 

Type & 
No. 
S-6 

12 

13 s-7 

14 

1.5 AN 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

Sample 
Rec. 

(Ft.,%) 
1.7 

85.0% 

1.7 
85.0% 

=No Si 

SPT 

4 
6 
10 
6 
6 
6 
2 

lple 
Lab 
ID ( 

J 

DRILLING CO.: Parratt Wolff Inc. BAKER REP.: David D. Schilling 
DRILLER: Louie Lefever BORING NO.: MWI 8 SHEET2 OF 2 

PID 

:ppm: 
ps/bg 
0.0 

0.0 

00 L 
0.0 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
vlSL = Mean Sea Level 
&bg = point source/background 

Well Elevation 
Visual Description Installation (Ft. MSL: 

:ine sand, trace silt, wet, loose,11 I 
-s 1. oranoish brown , k-J?------ 
:ine sand, trace silt, loose 
--. . ,wLt,-l&hJ&ay , * --- 
zinc sand trace silt, loose 
vet, Ii&t brown _-- ----------- 
:ine sand, trace silt, wet, 
\ very loose, gray 

3nd of Boring = 15.0’ 

Match to Sheet 3 I 

ail 

md 

12.25 
11.65 

10.75 

XC%” 9.45 
8.75 

md 7.75 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495250.629 
ELEVATION: SURFACE: 18.26 

BORING NO.: MW19 
NORTH: 361296.4235 
TOP OF PVC CASING: 18.00 

Depth to 
Water 
(Ft.) 
12.0 

:emarks: 

SAMPLE TYPE 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

1.1 
55.0% 

30 
12 
16 
16 
15 
3 
3 
3 

s-4 s-4 

s-5 s-5 

3 
4 ---I- 1.6 1.6 3 

80.0% 80.0% 3 

1.2 
60.0% 

I 3 3 

DRILLING CO.: Parratt WoIff Inc. 
DRILLER: Louie Lefever 

WELL INFORMATION 
Top Bottom 

Type Diam. Depth Depth 

(Ft.) (Ft.) 
Schedule 40 PVC casing 2” 18.00 9.00 
Schedule 40 0.0 10” screen 2” 9.00 -1.00 

Well Elevation 

_____-_--mm--- 

Fine sand, trace silt, damp, 
medium dense, orangish brown 4 i i 1 

___-_---- __--- 
Fine sand, trace silt, moist, 
orangish brown 

12.26 

10.26 

8.26 ,_____---e----e 

BAKER REP.: David D. Schilling 
BORING NO.: MW19 SHEET 1 OF 2 - 

-I 16.26 

i- 
14.26 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
CT0 NO.: CTO-02 I9 BORING NO.: MW19 

D= 

Depth (Ft.) 

11 

12 
A 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

29 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

Type & 
No. 
S-6 

Sample Sample 
Rec. 

(Ft.,%) 
1.6 

80.0% 

s-7 

s-s 

1.2 
60.0% 

1.4 
70.0% 

s-9 1.8 
90.0% 

AN 

l=NoS 

SPT 

5 
10 
15 
10 
16 
20 
23 
7 
7 
12 
11 
8 
8 
8 
4 

lple 
Lab 
ID 

84- 
v?Wl’ 
-06 

PID 

PPm: 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
~MSL = Mean Sea Level 
ps/bg = point source/background 

Well Elevation 
Visual Description 

I -t 

d of Boring = 

Match to Sheet 

Installation I(Ft. MSL) 
ail 

and 

7.76 

6.26 

5.36 
CRCY” 

4.26 

and 

2.26 

and 

0.26 

-0.74 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

BAKER REP.: David D. Schilling 
BORING NO.: MW 19 SHEET2OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 BORING NO.: MW20 
COORDINATES: EAST: 2495 130.973 NORTH: 361583.9157 
ELEVATION: SURFACE: 8.61 TOP OF PVC CASING: 11.41 

remarks: 

SAMPLE TYPE 

Depth (Ft.) 

1 

2 
A 

3 

4 

5 

6 

7 

8 

9 

10 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

Sample 

Type & 
No. 

S-l 

s-2 

s-3 

s-4 

s-5 

Sample Sample Lab Lab 
Rec. Rec. SPT ID SPT ID 

(Ft.,%) (Ft.,%) 
2 2 84- 84- 

1.7 1.7 2 2 MW2( MW2( 
85.0% 85.0% 5 5 -00 & -00 & 

7 7 -0OD -0OD 
7 7 

0.8 0.8 7 7 
40.0% 40.0% 7 7 

6 6 
1 1 

0.8 0.8 1 1 
40.0% 40.0% 2 2 

6 6 
5 5 IL 1.8 1.8 6 6 

90.0% 6 90.0% 6 
6 6 
4 

2.0 4 
100.0% 4 

4 
4 

4 
2.0 4 

100.0% 4 

~ 

4 
4 

l- 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

PID 

wm) 
ps/bg 

0.5 
0.0 

jl.J 
0.0 

1.0 
0.0 

0.2 
0.0 

jl.J 
0.0 

WELL INFORMATION 

Top Bottom 

Type Diam. Depth Depth 

W-1 (Ft.1 
khedule 40 PVC casing 2” 11.41 6.61 
khedule 40 0.0 10” screen 2” 6.61 -3.39 

Well Elevatior 
Visual Description 

I 
Installation {(Ft. MSL 

Detail I 8.61 

‘loose dark gray --w-v 

:ine sand, trace silt, moist, loos 
xown 

-------------- 
?ne sand, trace silt, wet, 

Tine sand trace silt, wet, loose 

cw 
___-------w-w- 
Tine sand, trace silt, wet, very 
oose, gray 

xown 

-------------- 
?ine sand, trace silt, wet, loose, 
yayish brown 

7.11 
6.61 

4.61 

2.61 

0.61 

-1.39 

BAKER REP.: David D. Schilling 
BORING NO.: MW20 SHEET 1 OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

D= 

Depth (Ft.) 

Site 84 field investigation 
CTO-0219 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
nison P 
Sample 
Type & 

No. 
S-6 

Piston 
iample 
Rec. 
Ft. ,%) 

1.9 
35.0% 

‘=NoS 

SPT 

5 
4 
3 

DRILLING CO. : Parratt Wolff Inc. BARER REP. : David D. Schilling 

pie 
Lab 
ID 

PROJECT: 
CT0 NO.: BORING NO.: Mw20 

I DEFINITIONS 

IS PT = Standard Penetration Test (ASTM D1586) 
ID = Photo Ionization Detector Measurement 
ISL = Mean Sea Level 
s/bg = point source/background 

Well Elevation 
Visual Description Installation (Ft. MSL) 

DRILLER: Louie Lefever BORING NO.: MW20 SHEET 2 OF 

PID 

P 
,s/bg 
0.0 
0.0 

P 
h 

/p 

Match to Sheet 3 

ii1 

nd 

-1.89 

-3.39 

2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field inv estigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495406.375 
ELEVATION: SURFACE: 21.44 

BORING NO.: MW2 1 
NORTH: 361257.5801 
TOP OF PVC CASING: 2 1.05 

Depth tc 
Water 
(Ft.1 
7.0 

lemarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

No. 

1 S-l 

2 

3 s-2 

4 

5 s-3 

6 

7 s-4 
IA 

8 

9 s-5 

10 

N=NoSan 
Sample 

Rec. 
(Ft.,%) 

1.1 
55.0% 

1.6 
80.0% 

1.5 
75.0% 

1.5 
75.0% 

1.0 
50.0% 

,,, 

lie 
Lab PID 

SPT ID (wm) 
pslbg pslbg 

2 2 
5 5 0.0 0.0 
12 12 0.0 0.0 
11 11 
7 7 
8 8 0.0 0.0 
8 8 0.0 0.0 
7 7 
4 4 
5 5 JSJ JSJ 
4 4 0.0 0.0 
4 4 
2 2 
1 1 0.0 0.0 
2 2 0.0 0.0 
2 2 84- 84- 

27 27 MW2 MW2 1 1 
36 -04 0.0 
31 0.0 
31 
4 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

WELL INFORMATION 

Type 1 Diam. 1 sh 1 FGF 
(Ft.) (Ft.1 

Schedule 40 PVC casing 2” 21.05 16.05 
Schedule 40 0.010” screen 2” 16.05 6.05 

Visual Description 1 ,lniii:;on I~~~ 

Fine sand, trace silt, damp, loose 

gray 

19.44 

Fine sand, trace silt, moist, loose 
------ -------- 7ill 

grayish brown 

-------------- . 
Fine sand, trace silt, moist, 
‘8.,ye~z loose light brown .-.-.J.- .-.-__.-_. 
Fine sand, trace silt, wet, very 
loose black --1----------- 
Fine sand and gravel, trace silt, 
wet, very dense, reddish brow 

------------- 

BAKER REP.: David D. Schilling 
BORING NO.: MW2 1 SHEET 1 OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CT0 NO.: 

Site 84 field investigation 
CTO-02 I9 

SAMPLE TYPE 

BORING NO.: MW2l 

I DEFlNITlONS 

D= 
R = Air Rotary C = Core 
:nison P = Piston N = No Sa Dt 

Depth (Ft.) 

II 
r Sample 

Type & 
No. 
S-6 

12 

13 s-7 

I4 

1.5 AN 

I6 

I7 

I8 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

SPT = Standard Penetration Test (ASTM Dl586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

;ample 
Rec. 

,Ft.,%) 
2.0 

00.0% 

1.6 
80.0% 

SPT 

10 
16 
16 
10 
II 
I2 
8 

lple 
Lab 
ID 

ps/bg = point source/background 
PID Well Elevation 

wm) Visual Description Installation (Ft. MSL 

,s/bg 
2.2 
,.o ~ 

medium dense. brown 

I/ 
r 

lil 

nd 

10.94 

9.44 

0.0 
0.0 

7.44 
nd 

6.44 

$ Match to Sheet 3 Match to Sheet 3 
I 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

BAKER REP.: David D. Schilling 
BORING NO.: MW21 SHEET2 OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495374. I67 
ELEVATION: SURFACE: 19.91 

BORING NO.: MW22 
NORTH: 361413.6927 
TOP OF PVC CASING: 19.52 

Depth to 
Water 
(Ft.) 
15.0 

T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

---__--_---_- 
ine sand, trace silt, moist, loo 

w---------e--- 
Fine sand, trace silt, wet, loose, 

-------------- 
Fine sand, trace silt, moist, 

----_--------- 
Fine sand, trace silt, moist 

medium dense brown \-.-.-.-.-.-.-.-.L.-.-.-.r _-d. 

edium dense, brown 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

BAKER REP.: David D. Schilling 
BORING NO.: M W22 SHEET I OF 2 - 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CT0 NO.: 

Site 84 field investigation 
CTO-02 I9 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

BORING NO.: MW22 
7 

DEFINITIONS 
s 

R = Air Rotary C = Core 
D= D’ 

F 
h 

i 
Depth (Ft.) 

II 

enison P = Piston N = No S 

r SPT 
Sample 

Type & 
No. 
S-6 

sample 
Rec. 

(Ft.,%) 
1.8 

90.0% 

Iple 
Lab 
ID 

PID 

mm: 
lE!b 
0.0 
0.0 

IPT = Standard Penetration Test (ASTM Dl586) 
‘ID = Photo Ionization Detector Measurement 
/1SL = Mean Sea Level 
slbg = point source/background 

Well Elevation 
Visual Description Installation (Ft. MSL: 

ail 

md 

I2 

13 s-7 

I4 

Ij_ A 
I6 

S-8 

17 

I8 

19 

s-9 

S-IO 

20 

21 AN 

22 

23 

24 

25 

26 

27 

28 

29 

30 

5.91 
md 5.51 

:reen 3.91 

1.91 
and 

creen 

-2.09 

let; 
yine sand, trace silt, moist, 
nedium dense, light gray 

120:: _____-_--------. 
Tine sand, trace silt, moist, 
nedium dense, light gray, 
n-ange staining 

___-_-_-_-___A 
:ine sand, trace silt, wet, 
nedium dense, orangish brown 
)rawe stainino --Q---3------- 
Tine sand, trace silt, wet, 
nedium dense, orangish brown : i 

12 
17 
20 
12 
15 
16 
I9 

1.3 
65.0% 

0.0 
Ki? 

0.0 
0.0 

00 A 
0.0 

9 
13 
I6 
14 
6 
6 
11 
18 
4 
8 
8 
4 

I .3 
65.0% 

1.6 
80.0% 

1.2 
60.0% 

0.0 
?iis 

Match to Sheet 3 

BAKER REP.: David D. Schilling 
BORlNG NO.: MW22 SHEET2 OF 2 - 

DRILLING CO. Parratt Wolff Inc. 
DRILLER: Louie Lefever 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-0219 
COORDINATES: EAST: 2494960.047 

BORING NO.: MW23 
NORTH: 361951.2888 

ELEVATION: SURFACE: 5.34 TOP OF PVC CASING: 8.52 

_’ 

L 

I 
I 

Depth to 
Water 
(Ft.1 
4.0 

Tall 30" 1 30" 1 I I I I 
iemarks: A tripod was used to istall MW23 

SAMPLE TYPE I WELL INFORMATION 

h 

Depth (Ft.) 

1 

2 

3 

6 

7 

8 

9 

IO 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 
= Macro 
Sample 

Type & 
No. -- 

S-l 

s-2 

MN 

MN 

Sample 
Rec. 

[Ft.,%) 

0.6 
30.0% 

1.3 
65.0% 

SPT 

ire N = No San le 
Lab 
ID 

84- 
vIw2: 
-01 

PID 

Type 

Schedule 40 PVC casing 
Schedule 40 0.0 IO” screen 

Visual Description 

Top Bottom 
Diam. Depth Depth 

(Ft.) (Ft.) 
2" 8.52 3.34 
2" 3.34 -6.66 

Well Elevatior 
Installation (Ft. MSL 

Detail 5.34 

1RILLING CO.: Parratt Wolff Inc. 
IRILLER: Louie Lefever 

Fine sand, trace silt, moist, 
loose, dark gray 

_---------- --- 
sand, trace silt, wet, loose 

dark gray, petroleum odor 

and 3.34 

and 

1.34 

and 

BAKER REP.: David D. Schilling 
BORING NO.: MW23 SHEET 1 OF 2 - 
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PROJECT: 
CT0 NO.: 

Site 84 field investigation 
CTO-0219 

SAMPLE TYPE 

BORING NO.: MW23 

I DEFINITIONS I 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

M = Macro Core R = Air Rotary C = Core 
D = Denison P = Piston N = No Samnle 

Depth (Ft.) 
Sample 
Type & 

No. 

3ampIe 
Rec. 

:Ft.,%) 
SPT 

Lab 
ID 

DRILLING CO.: Parratt Wolff Inc. 
DRILLER: Louie Lefever 

PID 

wm: 
xlbg 

;PT = Standard Penetration Test (ASTM D1586) 
‘ID = Photo Ionization Detector Measurement 
IISL = Mean Sea Level 
slbg = point source/background 

Visual Description 
Well Elevation 

Installation (Ft. MSL) 

Match to Sheet 3 

BAKER REP.: David D. Schilling 
BORING NO.: MW23 SHEET 2 OF 2 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495403.418 
ELEVATION: SURFACE: 21.31 

BORING NO.: SBOl 
NORTH: 361254.0209 

ih tc 
ter 

t-1 
A 

‘all I I I I I I I I 
iemarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sam$e ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (rw> Visual Description (Ft. MSL 

No. (Ft.,%) psrbp 21..31 
Fine sand, trace silt, moist, dark brown, 

1 S-l 1.4 0.0 wood fragments 
70% 0.0 

2 2.0 2.0 19..31 
Fine sand, trace silt, moist, brown 

3 
iR84- 

4 M-l 3.4 SBOI- 0.0 
85% 02 0.0 

5 

6 6.0 6.0 15..31 
End of Boring = 6.0’ 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: SBOl SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495404.290 

BORING NO.: SB02 
NORTH: 361260.3094 

ELEVATION: SURFACE: 21.44 

Tall 
ternarks: 

l I I I I I 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL 

No. (Ft.,%) psfbg 21.44 
Fine sand, trace silt, concrete fragments, 

1 S-l 1.6 0.0 darn&dark brown IO 20.44 _____-_---_-----e-m 
80% 0.0 Fine sand, trace silt, moist, brown 

2 2.0 20 19.44 
Fine sand, trace silt, moist, brown 

3 
IR84- 

4 M-l 4.0 SB02- o.0 
100% 02 0.0 

5 

6 6.0 60 15.44 
End of Boring = 6.0’ 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: SB02 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495409.3 13 
ELEVATION: SURFACE: 21.55 

BORING NO.: SB03 
NORTH: 361261.1316 

,th tc 
ater 
k) 
JA 

Lemarks: 

SAMPLE TYPE I DEFINITIONS 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

N No Sar 
Sample Sample 

Type & Rec. 
No. [Ft.,%) 

I s-1 

2 2.0 

3 

4 M-l 

5 

6 6.0 

7 

8 

9 

10 

1.7 
85% 

1.1 
28% 

le 

SPT 
Lab 
ID 

[R84- 
3B03- 

02 

SPT = Standard Penetration Test (ASTM D 1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = parts per million 

PID 1 Elevatior 
@pm Visual Description (Ft. IMSL: 
p&g 21.55 

Fine sand,trace silt, trace fine graveLdamp, 
0.0 gray - 
0.0 is 20,.05 

concrete 20 19.55 
Fine sand, trace silt, damp, gray 

18.55 
18.45 

0.0 
0.0 

4acro Tube Refusal @ 3.1’ 

BAKER REP.: David D. Schilling 
BORING NO.: SB03 SHEET 1 OF 1 - 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495409.094 

BORING NO.: SB04 
NORTH: 361256.1613 

ELEVATION: SURFACE: 21.46 

temarks: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

6 6.0 

7 

8 

Sample 

Type & 
No. 

S-l 

M-l 3.1 
78% 

Rec. 
(Ft.,%) 

SPT 
Lab 
ID 

IR84- 
SB04- 

02 

PID 

:wm 

0.0 
0.0 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
BGIPS = Background/Point Source 
ppm = parts per million 

Elevation 
Visual Description (Ft. MSL, 

21.46 
Fine sand, trace silt, moist, dark brown, 
red brick 

1.: 20.16 ____-___-_-_-_-_------- 
Fine sand, trace silt, moist, brown 2.0 19.46 
Fine sand, trace silt, moist, brown 

End of Boring = 6.0 
6.0 15.46 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: SB04 SHEET 1 OF 1 - 



TEST BORING RECORD 

, . . 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495377.042 
ELEVATION: SURFACE: 19.91 

BORING NO.: SB05 
NORTH: 361411.3618 

Zig: 
Split 

Spoon 
iize (ID) 
>ength 

be 
Iammer Wt. 
Tall 

Casing Augers 

3" 
12” 
ss 

Macro 
Tube 

Date 

8/3/01 

Progress 

(Ft.1 
2.5' 

Depth to 
Weather W:ater 

(13.) 
sunny, high 80s PIA 

lemarks: 

SAMPLE TYPE T 
S = Split Spoon HA = Hand Auger 

T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N \Jo San 
Sample jampIe 

Vpe & Rec. 
No. Ft.,%) 

HA-l 
2.5 

100% 

le 

SPT 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: David D. Schilling 
DRILLER: Louie LeFever BORING NO.: SB05 SHEET 1 OF 1 - 

Lab 
ID 

R84- 
;B05- 
01 
MS 
VlSD 

- 
PID 

vm 
Is& 

0.0 
0.0 

- 

DEFINITIONS 
PT = Standard Penetration Test (ASTM D 1586) 
,ID = Photo Ionization Detector Measurement 
/ISL = Mean Sea Level 
IGIPS = Background/Point Source 
pm = parts per million 

Elevatior 
Visual Description (Ft. .MSL 

191.91 
ine sand, trace silt, moist, brown 

.nd of Boring = 2.5’ 
2.5 17.41 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495370.618 
FI .F.VATION: SI JRFACE: 19.94 

BORING NO.: SB06 
NORTH: 361411.4487 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BGiPS = BackgroundiPoint Source 
N = No Sample ppm = parts per million 

Sample Sample Lab PID Elevatior 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL 

No. (Ft.,%) ps/bg 19.94 
lR84- Fine sand, trace silt, moist, brown 

1 SB06- 
01 

2 M-l 3.1 & 0.0 
78% IR84- 0.0 

3 SB06- 
OID 

4 4.0 40 15.94 
End of Boring = 4.0’ 

5 

6 

7 

8 

9 

IO 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: SB06 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 BORING NO.: SB07 
COORDINATES: EAST: 2495370.348 NORTH: 361416.33 
ELEVATION: SURFACE: 19.78 

Weather 

sunny, high 80s 

Depth tc 
Water 
(Ft.) 
hir 

temarks: 

SAMPLE TYPE T 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison M = Macro Tube 

Depth (Ft.) 
Sample Sample 

Type & Rec. 
No. [Ft.,%) 

1 

2 M-l 

3 

4 4.0 - 

5 

6 

7 

8 

9 

IO 

N=NoSar 

2.9 
73% 

le 

SPT 
Lab 
ID 

IRX4- 
SB07- 

01 

( 
f 

PID 
mm 
* 

0.0 
0.0 

DEFINITIONS 
;PT = Standard Penetration Test (ASTM DI 586) 
‘ID = Photo Ionization Detector Measurement 
vlSL = Mean Sea Level 
SGIPS = Background/Point Source 
pm = parts per million 

?ne sand, trace silt, moist, brown 

{nd of Boring = 4.0’ 

DRILLING COMPANY: Parratt Wolff Inc. 
DRILLER: Louie LeFever 

BAKER REP.: David D. Schilling 
BORING NO.: SB07 SHEET 1 OF 1 - 



TEST BORING RECORD 

PROJECT: Site 84 field investigation 
PROJ. NO.: CTO-02 19 
COORDINATES: EAST: 2495375.097 
El.EVATJON: SI JRFACE: 19.77 

BORING NO.: SB08 
NORTH: 361416.6665 

ternarks: 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM DI 586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C = Core MSL = Mean Sea Level 

D = Denison M = Macro Tube BG/PS = Background/Point Source 
N = No Samnle ppm = parts per milhon 

Sample Sample Lab PID Elevation 
Depth (Ft.) Type & Rec. SPT ID (wm> Visual Description (Ft. MSL; 

No. (Ft.,%) psibg 19.77 
Fine sand, trace silt, moist, brown 

1 

2 M-l 3.2 IR84- -0.J 
80% SB08- 0.0 

3 01 

4 4.0 4.0 19.77 
End of Boring = 4.0 

5 

6 

7 

8 

9 

10 

DRILLING COMPANY: Parratt Wolff Inc. BAKER REP.: David D. Schi!Iing 
DRILLER: Louie LeFever BORING NO.: SB08 SHEET 1 OF 1 - 





1.2 1.8 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MW07RAQT 
Date: 12/l l/O1 Time: 13:02:25 

PROJECT INFORMATION 

Company: Baker Environmental, Inc. 
Client: LANTDIV 
Project: 26007-219-0000-18422 
Test Location: Camp Lejeune - Site 84 
Test Well: MW07 (Rising Head Test) 
Test Date: &ust 7, 2001 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 11.2 ft/day 
y0 = 0.204 ft 

Saturated Thickness: 40. ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

Initial Displacement: 1.792 ft 
Casing Radius: OLW ft 

Screen Length: 10. ft 

WELL DATA 

Water Column Height: 10. ft 
We!!lmre Radiwc 034 ft _. -. _. L & -- 
Gravel Pack Porosity: 0.3 



10. WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MWOSR.AQT 
Date: 12/l l/O1 Time: 13:01:36 

1. 

c‘ PROJECT INFORMATION 
z 
E Company: Baker Environmental, Inc. 

z 0.1 
Client: LANTDIV 

8 Project: 26007-219-0000-18422 
c-0 Test Location: Camp Lejeune - Site 84 
5 .- Test Well: MW09 (Rising Head Test) 
n Test Date: August 7,200l 

0.01 

SOLUTION 

Aquifer Model: Unconfined 

0.001 
Solution Method: Bouwer-Rice 

0. 0.4 0.8 1.2 1.6 2. K = 15.96 ft/day 

Time (min) 
yo = 1.339 ft 

AQUIFER DATA 

Saturated Thickness: 4% ft Anisotropy Ratio (Kz/Kr): L 

WELL DATT 

Initial Displacement: 2.009 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: 3:. ft Gravel Pack Porosity: 0.3 



1. 

0.1 

0.01 /,,,I f I / I I ! I I I I I / I I I I / I I 

0. 4. 8. 12. 16. 20. 

Time (min) 

- 

WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MWlGR.AQT 
Date: 12/l 1 /Ol Time: 13:03:54 

PROJECT INFORMATION 

Company: Baker Environmental inc. 
Client: LANTDIV 
Project: 26007-219-0000-18422 
Test Location: Camp Lejeune - Site 
Test Well: MW16 (Rising head test) 
Test Date: August 7, 2001 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 1 .Ol ft./day 
y0 = 0.7725 ft 

Saturated Thickness: 40. ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 1 .I 77 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0,34 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 



10. 
WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MWl-/R.AQT 
Date: 12/l l/O1 Time: 13:05:04 

1. 

=‘ PROJECT INFORMATION 
c 
E Company: Baker Environmental, Inc. 

g 0.1 
Client: LANTDIV 

$ Project: 26007-219-0000-18422 
i!J Test Location: Camp Lejeune - Site 84 
f? Test Well: MW17 (Rising Head Test) .- 
0 Test Date: August 7, 2001 

0.01 

SOLUTION 0 n 
Aquifer Model: Unconfined 

0.001 ’ ’ / ’ ’ ’ ’ ( ’ ’ ’ ’ ’ ’ ’ 1 ’ ’ ’ ’ ’ ’ ’ 
Solution Method: Bouwer-Rice 

0. 0.6 1.2 1.8 2.4 3. K = 9.649 ft/day 

Time (min) 
y0 = 0.2464 ft __--. 

AQUIFER DATA 

Saturated Thickness: 40 ft Anisotropy Ratio (Kz/Kr): 1. _. 

WELL DATA 

initial Displacement: 1.572 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: 10, ft Gravel Pack Porosity: 0.3 
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1. 

0.1 

0.001’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ I ’ ’ ’ 1 
0. 4. 8. 12. 16. 20. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MWl8R.AQT 
Date: 12/l 1 /Ol Time: 13:06:05 

PROJECT INFORMATION 

Company: Baker Environmental, Inc. 
Client: LANTDIV 
Project: 26007-219-0000-18422 
Test Location: Camp Lejeune - Site 84 
Test Well: MW18 (Rising Head Test) 
Test Date: August 7, 2001 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 0.8202 ft/day 
y0 = 0.857 ft 

Saturated Thickness: 40. ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 2.118 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: IO. ft Gravel Pack Porosity: 0.3 



WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MWlSR.AQT 
Date: 12/l l/O1 Time: 13:08:58 

=;‘ PROJECT INFORMATION 
c/ 
E Company: Baker Environmental, Inc. 

E Client: LANTDIV 

E Project: 26007-219-0000-18422 
m 
s: 

Test Location: Camp Lejeune - Site 84 
.- Test Well: MWl9 (Rising Head Test) 
cl Test Date: August 7, 2001 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

0. 6. 12. 18. 24. 30. K = 0.4757 ft/day 

Time (min) 
y0 = 0.2563 ft 

AQUIFER DATA 

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA ___-- 

Initial Displacement: 0.67 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 



0.001~ ' ' ' ' ' I ' ' ' ' ' 1 ' ' ' 1 ' ' i ' ' ' 
0. 1.2 2.4 3.6 4.8 6. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\SlTE84-l\MW20R.AQT 
Date: 12/l l/O1 Time: 13:lO:ll 

PROJECT INFORMATION 

Company: Baker Environmental, Inc. 
Client: LANTDIV 
Project: 26007-219-0000-18422 
Test Location: Camp Lejeune - Site 84 
Test Well: MW20 (Rising Head Test) 
Test Date: August 7, 2001 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 6.614 ft/dav 
’ yo = 0.137 ft 

Saturated Thickness: 4& ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 1.914 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 



10. WELL TEST ANALYSIS 

Data Set: C:\SITE84-l\MW23R.AQT 
Date: 12/l l/O1 Time: 13:11:14 

1. 

3 PROJECT INFORMATION 
z 
2 Company: Baker Environmental, Inc. 

f 0.1 
Client: LANTDIV 

g Project: 26007-219-0000-18422 
LlJ Test Location: Camp Lejeune - Site 84 
E Test Well: MW23 (Rising Head Test) .- 
n Test Date: August 7, 2001 

0.01 r 

SOLUTION 

Aquifer Model: Unconfined 

0.001 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ I ’ 
Solution Method: Bouwer-Rice 

0. 4. 8. 12. 16. 20. K = 2.234 ft/day 

Time (min) 
y0 = 2.552 ft 

AQUIFER DATA 

Saturated Thickness: 40 ft Anisotropy Ratio (Kz/Kr): 1. 2 

WELL DATA 

Initial Displacement: 3.633 ft Water Column Height: 10. ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.34 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 
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Project Name and Location (State) 

Project Manager 
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Date 
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Telephone Number (Area Code)fiax Number& Lab Number 
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Site Contact I Lab Contact I Analysis (Attach lisf if 

I...; \i E I.![: J’\ L’: I 4 more space is needed) 

I CanierAVaybitl Number I 
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5I-T72 B4 cnrc/\p LE.7E/~klF /JJ. c,+ 
Conb-acVPumhase OrderrQuote No. 

2600’7- 2,7- Go00 Matrix 
Containers 8 
Preservatives i/ ; 

q 

Special Instruction& .- .* 
Conditions of Receipt 

.’ Sample 1.0. No. and Description Date th* I I”SI..I I I%131 
‘, (Containers for each sample may be combined on one tine) , T , Y , v, , “I , 

.334- E~bl 
P’ CbJ 

--;i,:sc;.ry~ j 
, r,:: 

‘7 lMln/ (ir:.TL 
I I I I 
I ’ 

Possible Hazard Identification Sample Disposal . , \ I 

‘;,’ 
>.‘,L I, 

(A fee may be assessed if samples are retained 
0 Non-Hazati a Flammable c] Skin /&ant 0 Poison 8 B Unknown q Return To Client q Disposal By Lab El - Archive For ’ Months longer than 3 months) 

Turn Around Ttme Required , QC Requirements (Specify) 

0 24 Hours c] 48 Hours 0 7 Days 0 14 Days 0 21 Days 0 Cther 5t I”” (‘t” A -* 

Date 
~~~;&?wlt) 7./p./ - 13 

Time I. Received By Date Time 
/600 h : : 

2. Relinquished By 
I Dfe 

Time 2. Received By Date Time 

3. Relinquished By Date 

I Tme 

3. Received By Date 

I Tme 

DISTRIBUTION: WHtTE - Stays with the Sample; CANARY - Relurned to Client with Report; PINK - field Copy I 



m Severn Trent Laboratories, Inc. 
STL4i24 (1200) 
Client 

bAKe;r E nv~runrwd-TcI 

Address 

Pmject Manager Chain of Custody Number 

Jc F F TFj>.C;l(. yO;,j-o/ 075736 
Wephone Number (Area CodeFax Number s Lab Number 

le 
/ of I 

I 

Special Instructions/ 
Conditions of Receipt 

. . 

I, 

A 

Possible HazarU ldentifica tion 1 Sample Disposal 
’ 

0 Non-Hazard c] Flammable 0 Skin tnttant 0 Poison B q Unknown / 0 Return To Client 0 Disposal By Lab c] Archive For 
(A fee may be assessed if samples are retained 

Months longer than 3 months) 
Turn Around Time Required QC Requirements (Speafy) 

0 24 Hours 0 48Hours 0 7Days 0 14 Days 0 21 Days q ether 

‘yy~;~y&$J$*~ 1572 J/O\ ITime 
1. Received By Date Time 

2. Relinquished Sy , Date , Time 2 Received By , Date , Time 

3. Relinqutshed By 
,;. . 

‘. 

Comments 
..“. 

Date Time 3. Received By Date Time 

1 
D/STRtSUT/ON: WHITE - Stays with the Sample; CANARY - Returned to Client wit/l Report, P/NK _ he/d Copy ,. b, 
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m Severn Trent Laboratories, Ik$, 

City *. 

fu2’) zLy-(#Ju F 
1 State 1 Zip code .Zite Contact II I Lab Contact A~slysiS (Attach /St ir 

COv c?iry3 Ii< p J lSlo5, lvrc, 1 I >rr c~oo7w I/ylV/C I-lcrc Ir (A - 
Project Name and Location (State) CamernUaybiit Number 

E3d)cc.f Si-\efi+, ~IIfMljLP,CfJ)f, ht. (3, fici6/ 5j I3S- Wj3-WJ18 
ContracVPurchase Order/Quote No. 

26 cm3-217”woo Matrix Containers & 
Preservatives 

Sample 1.0. No. and D8sCfiptiOn 
Date Time lal-l I tlBIK?- 

IContainers for each sample may be combined on one fine) 

- 

0 Non-Hazard tT) Flammable q Skin h-ritant 0 Poison 0 0 Unknown I 0 Return To Client E Discosat By Lab 0 Archive For - 
,” ,c7+ “va, YC W.z”C”. 

Months longer than 3 months, 

Turn Around Time Required ., , QC Requirement 5 (Specify) 
0 24 Hours q 48 Hours 0 7Days 0 14 Days ,: c] 21 Days q 

Cther IP 
1. Refi quished By 

a& 

Date Time 7. Received By Oate 

.YL+kr~?~*.J,.* x-t- 

Time ‘$, :, 

Special Instructions/ ‘.; 
Conditions of Receipt 

are retained 

2. Relinquished By Date Time 2. Received By Date 
I 

Time 

3. Relinquished Sy 

Comments 

I I I I 
Date Time 3. Received 8y Date Time ’ 

DISTRl8UTlON: WHfTE - Stays with the Sample; CANARY. Returned to Client with Report, PINK - Field Copy 
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w Severn Trent Latkratories, Inc. 

Project Manager ,,’ ,i,/, ,‘& ,‘,I,“’ , ,; , ;, 
t 

‘Date 

%/F/J T /&\ /; 1 /d .‘ <’ :7c iir ./by /I 7-W-O’ 

Telephone Number (Area Code)/Fax Number 
1. ” 

L lab Number 
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Site Confacf ‘. Lab Contact Analysis (Atia 
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ist if 

Project Name and location (State) 1 Carrier~aybbill Nymber .,,, _. 1 

Co~tractPumhese OrderrQuote No. 

-2 / ‘I - 

? 
;e - of -a.-- 

Special Instructions/ 
Conditions of Receipt 

I I I I I I I I I I I I I I 
Possible HararU identification Sample Disposal 

q Non-Hazard q Flammable 0 Skin Irritant 0 Poison B q Unknown 0 Return To Client 0 Disposal By Lab q Archive For - 
(A fee may be assessed if Samples 

Months longer than 3 m0nthS.l 

Turn Around Time Required \ q , QC Requirements (Specify) 

are retained 

[3 24 Hours q 48Hours Cl 7Days q 14 Days 0 21 Days q Qther 
1. R- i quishedBy 

cl! P&j ~&?epy,. c;“,.* 

Date 
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Time 1. Received By 

Time 2. Received By 

, Time 3. Received By 
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Time 
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Comments 
I I 

DISTRIEUTION: WHITE - Stays with the Sample: CANARY-Returned to Client with Report, P/N/t - Field Copy 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 0 5102 ~a~ocha Avenue. Savannah, GA 31404 Phone: (912) 354-7656 Fax: (912) 352-0185 

2600 7-2/7-=~ 0 o 2646 900 Lakeside Industrial Drive, Plaza Mobile, Drive, Tallahassee, AL 36883 FL 32301 Phone: Phone: (650) (334) 666-13633 6763994 Fax: Fax: (650) (334) 878.9594 6656696 

0 6712 Benjamin Rd., Suite 1CQ Tampa, FL 33634 Phone: (613) 865.7427 Fax: (613) 665.7049 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-7858 Fax: (912) 352.0165 

2646 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (650) 676.3994 Fax: (650) 676.9504 

0 903 Lakeside Drive, Mobile, AL 36693 Phone: (334) 666.6633 Fax: (334) 666-6696 

0 6712 BanJamin Rd., Suite 100, Tampa, FL 33634 Phone: (613) 865-7427 Fax: (613) 665.7049 
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/. SUMMARY OF GROUNDWATER DATA AND AQUIFER CHARACTERISTICS 
MARINE CORPS BASE, CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

SUMMARY 

This study examines the utility of exploratory aquifer tests (pump tests) at investigation sites across 
Marine Corps Base, Camp Lejeune (MCB-CL). The study reviews the available information on the 
relevant water-bearing layers, considers the general characteristics and applicability of aquifer tests, 
and concludes: 

l That available information is satisfactorily complete to allow appropriate designs 
of groundwater systems in the main operating areas of MCB-CL; 

l That quantified characterization of the water-bearing layers in explored areas of 
MCB-CL can be extended to other areas having similar geologic terrane; 

l That exploratory tests are no longer routinely required or advisable; 

0 That reconnaissance testing (well-head tests or slug tests) of each newly installed 
or otherwise uncharacterized data station is highly advisable; and, 

0 That performance testing of groundwater extraction systems shoul:d be the 
recommended form of evaluating and adjusting withdrawal systems. 

BACKGROUND 

This study considers the aquifer characteristics (especially, the Coefficient of Transmissivity) and 
the production capacities (avaiiable discharge rates) of the two water-bearing layers relevant to the 
studies at MCB-CL. These water-bearing layers are the (shallow or surficial) water table and the 
Upper Castle Hayne Aquifer. 

The water table at MCRCL occupies the water-bearing zone within 25 to 35 feet of the surface; the 
Castle Wayne, immediately below this. However, the separation of the water table and the Castle 
Hayne is not always obvious. Usually, this separation is effected only by the low permeability 
material of the water table transiting to the significantly more permeable material of the Upper 
Castle Hayne; there is rarely an aquiclude or aquitard of vertically extensive clay separating the 
water table From the Castle Hayne. 

The data avaiiable for this summary derive from three main sources: 

0 Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps 
Base, North Carolina; U.S. Geological Survey, Water-Resources Investigation 
Report 89-4096; 1989 

l Wellhead Management Program Engineering Study 91-36; Geophex, Ltd., 22Jan91 

l Various site investigations by Baker Environmental, Inc., and reported to 
LANTDIV and MCB-CL 
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DISTFUBUTION OF DATA 

The data available from the various sources have been compiled on Tables 1,2 and 3, with Table 3 
summarizing the relevant flow information. The accompanying map indicates the distribution of 
stations from which data are available. 

The tabulated data indicate the main characteristics of each water-bearing layer: 

l There is low available production from the water table. 

0 There is an excessive availability of production from the Castle Hayne compared 
to the probably acceptable levels of treatment volumes foreseeable in groundwater 
remediation systems. 

The water table had production capacities of less than 5 gallons per minute (gpm) in all cases tested. 
The specific capacities-of the discharge wells were always less than 1 gallon per minute per foot of 
drawdown &pm/f+ The transmissivities calculated were generally near or below 1000 gallons per 
day per foot of drawdown (gpd/ft); only the deeper wells, which intercepted at least part of the 
Castle Hayne, had uansmissivities in a range indicative of an acceptably producing zone. The 
hydraulic conductivity values were commonly in the range of tenths of feet per day (fVd). The low 
production rates, low transmissivities and low hydraulic conductivities indicate that the water table 
is only marginally, at best, under Darcian conditions. Calculations based on these data would,. 
therefore, be highly unreliable. However, the available information a11 indicate an expectably low 
rate of groundwater discharge, which in turn would produce only a narrow radius of effect around 
an individual production well: 

The standard equation for calculation of the radius of capture around an individual 
well is r,=72OQ/xTi. With a discharge rate (Q) of 3 gpm, a transmissivity (T) of 
500 gpd/ft and a representative gradient of 0.005, the radius of capture would be 
275 ft. However, this calculation applies only to Darcian conditions in a 
homogeneous medium; the water table at MCB-CL is marginally Dar&n and is 
highly non-homogeneous. The calculation of radius must, therefore, be in some 
degree of error, with no more usable data or calculation possible. 

The Castle Hayne has production capacities generally ranging above 200 gpm. The estimated 
transmissivities are at least in the range of several tens of thousands gpdlft, with specific capacities 
usually about 5 to 10 gpm/ft. The calculated hydraulic conductivities are usually in the scores of 
feet per day. The available discharge from the Castle Hayne is, therefore, much greater than that 
from the water table. The limiting factor in remediation schemes for the Castle Hayne then becomes 
the amount of water that can be treated by an affordable system, usually less than 500 gpm; this 
value of 500 gpm would be available from one or two wells in the Castle Hayne. The high values 
of aquifer parameters, the relatively low total discharge and the low number of production wells 
would conspire to limit the radius of effect available to a remediation scheme: 

The standard equation for calculation of the radius of capture around an individual 
well is r,=720Q/nTi. With a Q of 500 gpm, a T of 50000 gpdfft and a 
representative gradient of 0.005, the radius of capture would be only 460 ft. 
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COMPARABILITY OF DATA ACROSS MCB-CL 

The stratigraphic sequences of MCB-CL containing the water table and the Upper Castle Hayne have 
been well characterized. The available information indicates that the lithology and the hydrologic 
conditions can be correlated StratigraphicaIly across the base (Tables I and 2). From these 
correlations, aquifer performance can be predicted sufficiently for an engineering design whose final 
criteria for suitability are performance-based. 

The upper water-bearing zone is a highly variable layering and intercalation of clay, silt: and sand. 
This variability, however, is found within recognizable limits. These limits correspond to the range 
of hydrologic characteristics described previously. Similar correlation is available for the lithology 
and hydrology of the Upper Castle Hayne. 

In areas not near stations catalogued in Tables 1,2 and 3, a reconnaissance comparison of well-head 
tests (slug tests) and an examination of lithologic descriptions will likely be sufficient to support the 
engineering evaluation of the site. There is ample demonstration that lithology has a significant 
influence on the hydrology of a site, and that, for a given geologic terrane, the influence is fairly 
consistent. The geologic terrane of MCB-CL has been broadly characterized and correlated between 
lithologic (stratigraphic descriptions) and hydrologic (aquifer tests and well-head tests) sequences. 
Lithologic descriptions can now provide a good indication of hydrologic conditions at MCB-CL in 
areas of similar terrane. 

GENERAL APPLICABILITY OF AQUIFER TESTS 

Aquifer (pump) tests are an extremely dangerous activity at contamination sites. ‘While the 
information available from aquifer tests is required for engineering design of withdrawal systems, 
aquifer tests should not be a reconnaissance or an initial step in the investigation. Full consideration 
must be made of the redistribution of contaminants expectable from the test, of the change in 
structural support of disposal features by relaxation or increase of hydrostatic loading, and so forth. 

Consideration must also be made of alternative sources of acceptable data on the aquifer. 1~ the case 
of MCB-CL, alternatives to exploratory aquifer tests are available from the tabulation and 
correlation of aquifer characteristics, production performance and geologic terrane presently * 
available. 

From the available information and in light of the relative consistency of the geologic terrane of 
MCB-CL, exploratory tests at MCB-CL are not generally required. Therefore, exploratory tests are 
not advisable and should not form part of the initial investigation of a site. While they may be useful 
in certain circumstances after the initial investigation of a site, they should not, in the general case, 
be part of the investigation- Sufficiently satisfactory information is presently available to allow the 
initial engineering design of a groundwater response. 

While exploratory aquifer tests are not advisable, performance tests of a newly installed system are 
highly recommended. These tests, to some extent, are a normal part of the initial operation of a 

system. Only minor additional monitoring and modification of the system during operation would 
provide data directly relevant to the long-term operation of that system. 

In the Coastal Plain of MCB-CL, the information from an exploratory data station not coincident 
with the long-term extraction system is not fully transferable. That is, if the test station and the 
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recovery station are not the same, the aquifer parameters and calculations based on those parameters 
will differ. This means that data from an exploratory station are no more reIiabIy usable that the data 
presently available, unless the exploratory station is collocated with the recovery system. However, 
if the exploratory and recovery stations are identical, and considering that akernative sources of 
acceptable data on the aquifer are available and that a performance test must be run as part of the 
initial operation of a recovery system, the exploratory test represents a superfluous duplication of 
effort. 



TABLE I 
CAMP LEJEUNB PUMP TEST DATA 

Wtll Numtcr 
013RW4l’ 
013htW.lg 
013MW.21 

TM1 WalCr-lCVCl Pumping Rae SpwiIic 
Well Well Aquifer Screencd Screened Drawdown (Recovery DU&?liml Capacity T K’S 
Dcplh Diuneur Thick~~rr kngti Inwd During Pumping WClll) Of Pumping 

(fi.BGS) 0% (ft) 
(pumping rate/ (square ft/ W&Y) Soils 

(in) (ft,BOS) (R.BGS) OPU (mln) drawdown) &Y) 
23 2 I5 

(ft.BGS) 
20 3.23 8.773 I 480 0.11 1.11 0.48 NA 13 2 &IO l&23 sad. IS 10 

3-13 0.297 1 
sill/clay. 

NA 480 NA 105.98 I 7.06 I.4OEU2 O-7 I4 2 
, 

I5 
IO 4-14 0.31 NA 480 NA 1 

rill/clay. 7-13 rrrd. 
82.27 5.48 2.77E.a O-4 rilt/wd, O-14 clay/rilr 

IWhIW.15 2 IS 0.939 NA 1 460 Nh 76.26 5.08 l.IlE.O.2 
lWhlW.17 14.5 2 15 10 4.5-14.5 0.545 NA 1 460 NA 163.10 IOXJ l.ME-O3 
IWRWOI’ 15 I 

w5 flnc wd 
2 IS 9.5 2-11.5 6.265 3 460 0.48 7.80 0.52 NA &4 ncd, 4-8 silt, g-15 sud 

1 Tnmmisriviry 
* Hydmlll corducciviy 
* Swativity 
1 Pumplnl well 
, . Na rpplkxble 
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/: I-CL5 CTO-232 CLS-lBl,wks 8SEP94 MCB-CAMP LEJEUNE 

STATION 

013RW-01 
013Mw-1 
013MW-2 
013MW-03 
013MW-04 
013MW-11 
013MW-21 
41GW-07 
41GW-08 
41GW-09 
41GW-10 
41GW-12 
69GW-09 
69GW-10 
69GW-12 
69GW-02DW 
69GW-12DW 
74GW-03A 
74GW-06 
74GW-08 
ln8Rw-01 

I elw- 0 
108MW-1 
108MW-08 
108MW-09 
108MW-13 
108MW-17 
109MW-1 
109MW-1 
109RW-01 
109Mw-17 
109MW-18 
llORW-01 
llORW-01 
llORW-01 
llODW-01 
llODW-01 
llODW-02 

‘llODW-02 
llODW-03 
llODW-03 
llOMW-07 
llOMW-09 
llODW-03 

b Q SC T T 
ft gpm cwm/ft ft-sq/d gpd/ft 

15 
15 
15 

1 
8 
9 
8 

9 
9 
9 
9 
8 
8 
8 

15 
15 
15 
15 
15 
50 
50 
50 
50 
50 
50 
50 
50 
50 

9 
9 

22 

1.0 

0.5 

3.0 

3.0 
3.0 
3.0 

0.11 7.2 54 
106.0 793 

82.3 615 

0.08 5.3 40 
118.6 887 

56.8 425 

76.3 570 
163.1 1220 

0.48 7.8 58 

0.31 200-O 1496 
0.31 161-9 1211 

106.1 793 
7080 52962 
7099 53102 
5399 40381 
5400 40392 
2952 22081 
3226 24127 

ft,: 

0.5 
7.1 
5.5 
0.8 
0.3 
0.4 
0.5 
1.2 
0.1 
3.7 
0.9 
4.6 
1.7 
0.2 
0.1 
0.3 
6.7 
0.6 
6.3 
3.6 
0.6 

13.2 
6.3 
0.6 
0.5 
0.1 
0.6 
5.1 

10.9 
0.5 
9.0 
5.7 
4.0 
3.2 
2.1 

142.0 
142.0 
108.0 
108.0 

59.0 
64.0 

0.1 
0.2 
5.8 



c STATION b 
ft 

Q 
53Pm 

SC 
gpm/ft 

T 
ft-sq/d 

T 
gpd/ft ft,: 

BB-43 275 170 5.0 8900 66572 32.4 
BB-44 275 450 10.0 17900 133892 65.1 
BB-222 275 329 9.4 10600 79288 38.5 
HP-612 285 275 5.4 7900 59092 27.7 
HP-614 285 323 4.9 6600 49368 23.2 
HP-621 300 200 9.1 24500 183260 81.7 
HP-628 320 160 3.4 6400 47872 20.0 
HP-629 300 210 5.7 7900 59092 26.3 
HP-634 300 163 4.5 4300 32164 14.3 
HP-636 300 211 6.8 6900 51612 23.0 
HP-643 295 278 5.3 9700 72556 32.9 
HP-644 300 246 4.3 8100 60588 27.0 
HP-646 305 304 10.6 20200 151096 66.2 
HP-647 305 500 9.8 18700 139876 61.3 
HP-648 310 250 2.9 5600 41888 18.1 
HP-649 310 257 2.6 5000 37400 16.1 
HP-651 305 270 3.8 7300 54604 23.9 
HP-652 320 218 2.2 4400 32912 13.8 
HP-663 325 350 4.8 6400 47872 19.7 
HP-699 275 250 5.7 7700 57596 28.0 
HP-700 270 250 6.8 11500 86020 42.6 
HP-701 275 250 7.2 12400 92752 45.1 
HP-705 295 250 9.0 13100 97988 44.4 
HP-706 300 250 3.8 4700 35156 15-7 
HP-709 310 200 4.4 8500 63580 27.4 
HP-710 310 200 5.1 9900 74052 31.9 
HP-711 320 200 6.8 10700 80036 33.4 
LCH-4006 295 540 10.0 14500 108460 49.2 
LCH-4007 295 275 11.8 13700 102476 46.4 
M-267 260 170 7.7 10300 77044 39.6 
M-628 260 70 3.0 6100 45628 23.5 
m-229 290 429 12.2 19400 145112 66.9 
TT-25 280 150 5.0 7200 53856 25.7 



/ 
STATION 

HP-602 
HP-603 
HP-606 
HP-607 
HP-608 
HP-609 
HP-610 
HP-613 
HP-616 
HP-620 
HP-622 
HP-623 
HP-628 
HP-629 
HP-632 
HP-633 
HP-634 
HP-635 
HP-636 
HP-637 
HP-638 
HP-639 
HP-640 

i '-641 
-642 

HP-643 
HP-644 
HP-645 
HP-646 
HP-647 
HP-648 
HP-649 
HP-650 
HP-651 
HP-652 
HP-653 
HP-654 
HP-655 
HP-660 
HP-661 

-HP-662. 
HP-663 
HP-698 
HP-699 

PUMPING 
LEVEL 

44 
30 
38 
46 
21 
45 
14 
17 
15 

9 
55 
30 
45 
45 
21 
18 

.36 
33 
35 
40 
84 
52 
28 
44 
32 
35 
52 
40 
11 
26 
84 
80 
75 
69 
82 
29 
30 

37 
53 
23 
33 
21 

Q 
gPm 

SC 
gpdft 

154 3.5 
129 4.3 
267 7.0 
246 5.3 
208 9.9 
199 4.4 
214 15.3 
157 9.2 
178 11.9 
224 24.9 
330 6.0 
210 7.0 
172 3.8 
216 4.8 
224 10.7 
205 11.4 
219 6.1 
151 4.6 
149 4.3 
130 3.3 
201 2.4 

[---I 0.0 
210 7.5 
351 8.0 

[--I 0.0 
269 7.7 
230 4.4 
192 4.8 
154 14.0 
302 11.6 
263 3.1 
100 1.3 
480 6.4 
242 3.5 
216 2.6 
197 6.8 
175 5.8 

C--l ERR 
150 ERR 
275 7.4 
148 2.8 
100 4.3 
216 6.5 
140 6.7 
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STATION 

HP-700 39 192 4.9 
HP-701 36 236 6.6 
HP-703 33 293 8.9 
HP-704 38 159 4.2 
HP-705 25 214 8.6 
HP-706 33 214 6.5 
HP-707 51 50 1.0 
HP-708 42 219 5.2 
HP-709 52 239 4.6 
HP-710 29 115 4.0 
HP-711 56 235 4.2 
HP-5186 38 336 8.8 
LCH-4007 34 150 4.4 
LCH-4009 22 349 15.9 
TT-23 36 160 4.4 
TT-25 22 130 5.9 
TT-26 32 127 4.0 
TT-31 .28 111 4.0 
TT-52 18 236 13-l 
TT-54 20 119 6.0 
TT-67 29 119 4.1 
RR-45 11 192 17.5 
m-47 5 140 28.0 
RR-97 14 170 12.1 
m-229 35 C--l 0.0 
BB-44 11 125 11.4 
BB-47 6 341 56.8 
BB-218 17 192 11.3 
BB-220 13 119 9.2 
BB-221 19 230 12.1 
TC-325 8 100 12.5 
TC-502 1 180 180.0 
TC-504 35 203 5.8 
TC-600 32 172 5.4 
TC-604 16 137 8.6 
TC-700 28 125 4.5 
TC-901 37 [--I 0.0 
TC-1000 25 110 4.4 
TC-1001 16 160 10.0 
TC-125l. 6 150 25.0 
.TC-1253 5 128 25.6 
TC-1254 3 122 40.7 
TC-1255 36 104 2.9 
TC-1256 48 108 2.3 

PUMPING 
LEVEL 

Q 
gpm 

SC 
gpdft 



._ . .* . 

STATION 

AS-108 8 226 28.3 
AS-131 11 310 28.2 
AS-190 60 220 3.7 
AS-191 16 220 13.8 
AS-203 19 220 11.6 
AS-4140 6 110 18.3 
AS-4150 10 128 12.8 
AS-5001 27 185 6.9 
AS-5009 53 111 2.1 
BA-164 21 214 10.2 
BA-190 17 303 17.8 

PUMPING 
LEVEL 

Q 
wm 

SC 
gpm/ft 
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SAMPLE ID 
SAMPLE DATE 

\‘OL..\TILES (@I-) 
I, I. I ~l‘ricl~lorocll~;lllc 
I I .2.2-‘l‘etmcl~lorostliutic 
I. I .2-Trichloroethane 
I. I -Dichloroethane 
I. 1 -Dichloroethene 
1.2-Dibromoethane (EDB) 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanoIlr: 
Acetone 
Benzene 
Bromodichloromcthnlle 
Bromoform 
Bromomcthane 
Carbon disulfide 
Carbon tetrachloridc 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethnne 
Ethylbenzcne 
Isopropyl ether 
Methyl tert-butyl ether 
Mrthylene chloride 
Styrene 
Tetrachlororthcnt 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
c~s-l.3-Dichloropropcnc 
trawl .3-Dichloropropenc 
SE~II\‘OL..\TILES (ug/I.) 
I .2.j-Trichlorobenzzne 
i .i-Dichiorobenzene 
1.3-Dichlorobenzene 
I .I-Dichlorobcnzene 
2.2’-Oxybis( I -Chloropropanc) 
2.4,5-Trichlorophenol 
2.4.6-Trichlorophenol 
2.1-Dichlorophenoi 

I R84-ERO I 
07-I 7-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nt\ 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
I R84-ER02 I R84-ER03 I R84-ER04 1 RS4-EROS 
07-18-2001 07-19-2001 07-20-200 I 07-21-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.15 li 
0.25 u 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 U 
0.17 u 
0.41 u 
0.46 II 
0.23 U 

IO u 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

6.9 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 

2.5 
0.15 u 
0.23 U 
0.25 .I 
0.14 u 
iI. 15 U 
0.33 u 
0.12 u 
0.27 U 

0.65 U 
0.81 U 
0.83 U 
0.77 u 
0.78 U 

I.2 u 
1.7 II 

0.85 II 

1 R84-ER06 
7-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

T-J.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRWER07 
07-23-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 

F-1 



SAMPLE ID 
SAMPLE DATE 

2,4.Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’.Dichlorobenzidine 
3-Nitroaniline 
1.6-Dinitro-2-rnetl~~~ipl~z~~ol 
-I-Bromophcnyl phen! I ether 
4-Chloro-3-methylphenol 
d-Chloroaniline 
4-Chlorophenyl phenyl ether 
&Methylphcnol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
SEMIVOLATILES (og/L) 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalatc 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I ,2.3-cd)pyrene 
lsophorone 

I R84-EROI 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
I R84-ER02 I R84-ER03 I R84-ER04 1 R84-ER05 
07-l X-2001 07-I 9-2001 07-20-2001 07-21-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.85 U 
3u 

0.79 u 
0.57 u 
0.85 u 

IU 
0.64 U 

1.1 u 
0.7 u 
2.1 U 

0.93 u 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
1.9 u 
0.8 U 

0.71 u 
0.68 U 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 U 

0.88 u 
0.82 u 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

1.1 U 
0.65 U 
0.76 U 
0.81 U 

IU 
0.74 u 
0.73 u 

1.1 u 
0.74 u 
0.63 U 
0.63 U 

I R84-ER06 
7-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-ER07 
07-23-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F 



SAMPLE ID 
SAMPLE DATE 

N-Nitrosodi-n-propylalnine 
N-Nitrosodiphenylamine 
Naphthalcnc 
Nitrobcnzcne 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(Z-Chloroethoxy)methane 
bis(2Xhlorocthgl) ether 
bis(2-Ethylhesyl) phthalate 

I R84-EROI 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
1 R84-ER02 I R84-ER03 1 R84-ER04 I R84-ER05 
07-18-2001 07-19-2001 07-20-200 I 07-2 l-200 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.67 U 
1.4 u 

0.75 II 
0.81 U 

2.4 U 
0.82 U 

2.6 U 
1.1 u 

0.87 U 
0.97 u 

2.7 U 

I R84-ER06 
7-22-200 1 

NA 
NA 
N/t 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

iR84-ER07 
07-23-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-3 



SAMPLE ID 
SAMPLE DATE 

PESTIClDESiPCBs (q/L) 
4.4’-DDD 
4.4’-DDE 
4.4’-DD’I 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphenc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordanc 

I R84-EROl 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 U 
0.3 lJ 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
I RX4-ER02 
07-18-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

111X4-ER03 
07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I.8 U 
9.4 u 
I6 U 
30 u 
22 11 

9.6 11 
6.5 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I R84-ER04 
07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I RX4-ERO5 
07-2 I-200 I 

0.0064 U 
0.0074 1J 
0.0072 U 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 u 
0.0087 U 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

I R84-ER06 
7-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-ER07 
07-23-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 U 
0.094 u 

0.16 U 
0.3 11 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE irl 

5G.AMPL.E DATE 

N-NIlro\o~ll-l~-~,l”~‘~l;“lllll~ 
N-Nitrosodipllcll!li~~l~~~~S 
Naphthalcne 
Nitrohcnzcnc 
I’~i~t~~lil0ropli~~lol 
Phenanthrrnr 
Phenol 
P! rcne 
bis(2-Chloroethos~~)t~i~tl~at~~ 
bis(2-Chloroeth~l) ether 
bi,~2-Eth>~lhes~l) phthniatc 

I lR84-El101 
07-I 7-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
I R84-El102 I R84-ER03 I R84XR04 1 R84-EROS 
07-I 8-2001 07-19-2001 07-20-2001 07-21-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.07 Ii 
1.4 u 

0.75 U 
0.81 u 

2.4 U 
0.82 U 

2.6 U 
I.1 LJ 

0.87 u 
0.97 u 

2.7 U 

I RWER06 
7-22-2001 

NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

111&l-lIRO7 
07-23-200 I 

NA 
NA 
NA 
Nil 
NA 
N‘A 
NA 
NA 
N.4 
NA 
NA 

F-3 



SAMPLE ID 
SAMPLE DATE 

PESTICIDES/PCBs (q/L) 
4.4’-DDD 
-1.4’.DDE 
+l..l’-IX)1 
Al&in 
Dicldrin 
Endosulfan I 
I‘:lltlo\ull‘;lll II 
I:lldosul I:w sllll’~llc 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Iieptachlor eposldc 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-I232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 

I R84-CR01 
07-I 7-200 I 

NA 
NA 
NA 
NA 
NA 
N.4 
N I\ 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 II 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
1 R84-ER02 I R84-ER03 I R84-ER04 I R84-ER05 
07- 18-200 I 07-19-2001 07-20-2001 07-2 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.x II 
9.4 u 
16 U 
30 u 
22 Ll 

9.6 U 
6.5 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0064 U 
0.0074 IJ 
0.0072 LI 
0.0064 U 
0.0069 U 
0.0069 Ii 
O.OOM II 

0.007 u 
0.0087 u 
0.0064 u 
0.0066 u 
0.0071 u 
0.0068 U 
0.0084 U 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 LJ 
0.065 U 

0.23 U 
0.0059 u 
0.0067 IJ 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

I R84-ER06 
7-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 I! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRWER07 
07-23-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 

0.018 u 
0.094 u 

0.16 I! 
0.3 II 

0.22 1J 
0.096 U 
0.065 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
SAMPLE DATE 

HERBJCJDES (ug/L) 
2.4,5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoscb 
MCPA 
MCPP 
Pcntachlorophrnol 
Silves 
\IETALS (q/L) 
Aluminum 
Antimon) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

I RW-ERO I 
07-17-2001 

NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
I R84-ER02 I R84-CR03 I R84-ER04 I R84-EROS 
07-18-2001 07- 19-200 I 07-20-2001 07-2 I-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 u 
0.089 U 
0.013 1J 

8U 
25 u 

0.025 u 
0.036 u 

0.047 J 
0.0022 u 
0.0039 u 

0.003 u 
0.00054 u 
0.00028 u 

0.41 J 
0.0014 u 
0.0013 u 
0.0042 U 

2.9 
0.0025 u 

0.03 u 
0.046 

0.000069 U 
0.0032 J 

0.16 U 
0.0045 lJ 
0.0015 u 

0.63 U 
0.005 u 

0.00082 U 
0.012 u 

I R84-ER06 
7-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-ER07 
07-23-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-5 



SAMPLE ID 
SAMPLE DATE 

\‘OL.iTJLES (@I.) 
I. I. 1 -Trichloroethane 
I. I .2.2-Tetrachloroethanc 
I. I .2-.fricllloroctll;uic 
I. I -DIcIIIoroctllilllc 
I. I -Dichloroethene 
l.2-Dibromoethane (EDB) 
I .2-Dichloroethanc 
I .2-Dichloroethene (total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 
I-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disultide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethanc 
Dibromochloromethanc 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis- 1.3-Dichloropropene 
trans-I .3-Dichloropropene 
SEMJVOJATJLES (q/L) 
1.2,4-Trichlorobenzene 
l.2-Dichlorobenzene 
I ,3-Dichlorobenzene 
1.4-Dichlorobenzene 
2,2’-Oxybis( I-Chloropropane 
2.4.5.Trichlorophenoi 
2.4,6-Trichlorophenol 
2.4-Dichlorophcnol 

EQIRX4-ER08 
07-3 I-200 I 

0.15 u 
0.25 U 

0.3 li 
0.16 LJ 
0.24 U 
0.22 u 
0.21 u 
0.28 U 
0.17 u 
0.41 u 
0.46 U 
0.23 U 
0.51 U 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.18 J 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 II 
0.23 U 
0.23 J 
0.14 u 
0.15 u 
0.33 LJ 
0.12 u 
0.27 U 

0.65 U 
0.81 u 
0.83 u 
0.77 u 
0.78 u 

1.2 u 
I.7 u 

0.85 U 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
IRXJ-ER09 
ox-o l-200 I 

0.15 U 
0.25 u 

0.3 IJ 
0.16 CJ 
0.24 1J 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 U 

I.8 J 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.25 J 
0.44 J 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.25 J 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

0.65 U 
0.81 u 
0.83 IJ 
0.77 u 
0.78 u 

I.2 u 
1.7 u 

0.85 u 

IRX4-ERIO 
0x-02-2001 

0.15 u 
0.25 U 

0.3 II 
0.16 U 
0.24 U 
0.22 U 
0.21 LJ 
0.28 U 
0.17 LJ 
0.41 u 
0.46 LJ 
0.23 U 

I.3 J 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 1J 
0.21 J 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.35 J 
0.14 u 
0.15 u 
0.33 u 
0.12 LJ 
0.27 U 

0.65 U 
0.81 II 
0.83 u 
0.77 I! 
0.78 u 

1.2 u 
1.7 u 

0.85 LJ 

IRX4-ERI I 
0X-03-2001 

0.15 u 
0.25 LJ 

0.3 I J 
0.16 II 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 1J 
0.41 u 
0.46 U 
0.23 U 
0.91 J 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 U 
0.33 LJ 
0.12 u 
0.27 1J 

0.65 U 
0.81 u 
0.83 u 
0.77 u 
0.78 u 

1.2 u 
1.7 u 

0.85 U 

lRX4-ER12 
0X-06-2001 

0.15 u 
0.25 1J 

0.3 li 
0.16 1J 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 U 

2.6 J 
0.16 U 
0.28 J 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

28 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 

4.7 u 
0.15 u 
0.23 U 
0.31 J 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

0.65 U 
0.81 u 
0.83 U 
0.77 u 
0.78 U 

1.2 u 
1.7 LJ 

0.85 U 

IR84-ER13 
0X-07-2001 

0.15 u 
0.25 LJ 

0.3 I! 
O.I6 I! 
0.24 U 
0.22 u 
0.21 u 
0.28 LJ 
0.17 u 
0.41 LJ 
0.46 U 
0.23 U 

I.5 JB 
0.16 U 
0.18 J 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

21 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 

2.8 
0.15 U 
0.23 U 
0.35 J 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 1J 

0.65 U 
0.81 u 
0.83 u 
0.77 u 
0.78 U 

I.2 u 
I.7 LJ 

0.85 U 



APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE. NORTH CAROLINA 
SAMPLE ID 
SAMPLE DATE 

2.4-Dimeth! Iphenol 
2.-l-Dillitropllcllol 
2.1-C)~iiitrotolucllc 
2.6-Dinitrotolurlle 
2-Chloronaphthalene 
2-Chlorophenol 
2-Meth!Inaphthalene 
2-Meth~lphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
J-Chlorophenyl phenyl ether 
GMethylphenol 
4-Nitroaniline 
J-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracenc 
Benzo(a)anthracene 
Benzo(a)plrene 
Benzo(b)tluoranthene 
Benzo(phi)peclene 
Bcnzo(fi)tluorant~~e~ie 
SEhlI\‘OlATIl~ES (ngil.) 
But),1 benz!,l phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)antliracene 
Dibenzofwan 
Dieth!,l phthalate 
Dimeth!,l phthalate 
Fl!!or:t!!the!le 
Fl uorcnc 
Hesachlorobenzene 
Hesachlorobutadiene 
~Hexachloroqclopentadiene 
Hexachloroethane 
Indeno( I .2.3-cd)pyrene 
Isophorone 

EQIR84-EROS 
07-3 l-200 I 

0.85 U 
3 IJ 

0.79 U 
0.57 U 
0.85 U 

IU 
0.64 II 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
I.9 u 
0.8 u 

0.71 u 
0.68 U 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 u 

0.88 u 
0.82 u 
0.75 u 
0.67 U 

I.1 u 
0.79 II 

1.1 LJ 
0.65 U 
0.76 U 
O.R! u 

IU 
0.74 u 
0.73 u 

I.1 lJ 
0.74 lJ 
0.63 U 
0.63 U 

lR84-ER09 
ox-o l-200 I 

0.85 LJ 
3 II 

0.79 lJ 
0.57 u 
0.85 U 

IU 
0.64 IJ 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
I.9 u 
0.8 u 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 U 

0.88 u 
0.82 U 
0.75 U 
0.67 U 

I.1 u 
0.79 u 

I.1 II 
0.65 U 
0.76 U 
0.8! u 

I u 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 
0.63 U 

IRX4-ER IO 
08-02-2001 

0.85 U 
3 II 

0.79 1J 
0.57 U 
0.85 LJ 

IU 
0.64 (J 

1.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 1J 
0.99 u 
0.61 U 
0.79 u 

I.3 u 
I.3 u 
1.9 II 
0.8 U 

0.71 u 
0.68 1J 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 U 

0.88 u 
0.82 U 
0.75 LJ 
0.67 u 

I.1 LJ 
0.79 lJ 

I.1 II 
0.65 U 
0.76 U 
0.81 L! 

I II 
0.74 u 
0.73 u 

I.1 u 
0.74 lJ 
0.63 lJ 
0.63 U 

F-7 

IR84-ERI I 
08-03-2001 

0.85 LJ 
3 II 

0.79 lJ 
0.57 U 
0.85 u 

IU 
0.64 U 

I.1 I! 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 U 
0.99 u 
0.61 U 
0.79 u 

I.3 u 
I.3 u 
I.9 [I 
0.8 U 

0.71 u 
0.68 u 

0.7 u 
0.73 LJ 
0.94 u 
0.85 U 
0.84 1J 

0.88 lJ 
0.82 u 
0.75 II 
0.67 11 

I.1 IJ 
0.79 u 

I.1 u 
0.65 U 
0.76 U 
0.8! u 

1 LJ 
0.74 u 
0.73 l.J 

I.1 u 
0.74 lJ 
0.63 I! 
0.63 U 

lR84-ERI 2 
08-06-200 1 

0.85 II 
3 II 

0.79 LJ 
0.57 u 
0.85 U 

1 lJ 
0.64 U 

1.1 II 
0.7 u 
2.1 u 

0.93 tJ 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

I.3 u 
1.3 u 
I.9 II 
0.8 U 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 u 
0.85 u 
0.84 u 

0.88 u 
0.82 U 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 U 
0.76 U 
0.8! u 

I II 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 
0.63 U 

lR84-ER13 
08-07-2001 

0.85 U 
3 (1 

0.79 u 
0.57 U 
0.85 U 

1U 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
1.9 u 
0.8 U 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 u 
0.85 u 
0.84 II 

0.88 u 
0.82 U 
0.75 U 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 II 
0.76 U 
0.8! Ll 

I 1J 
0.74 u 
0.73 u 

I.1 u 
0.74 LJ 
0.63 lJ 
0.63 U 



SAMPLE ID 
SAMPLE DATE 

N-Nitrosodi-n-prop!,lamine 
N-Nitrosodiphen!,lal~~ill~ 
Naphthnlenc 
Nilrobcmzenc 
Pcntachlorophenol 
Phenanthrene 
Pl1onol 

Pyene 
bis(2-Chloroetl~os!)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhcsyi) phthalatc 

EQlR84-ER08 
07-3 I-2001 

0.67 U 
I.4 u 

0.75 II 
0.8 I u 

2.4 U 
0.82 LJ 

2.6 U 
I.1 !J 

0.87 II 
0.97 u 

2.7 U 

APPENDIX F 
EQUIPMENT KINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
IR84-ER09 IR84-ERIO IRSJ-ER I I IR84-ER12 
08-O I-2001 08-02-200 1 08-03-2001 08-06-2001 

0.67 U 
I.4 u 

0.75 II 
0.81 CJ 

2.4 U 
0.82 11 

2.6 U 
1.1 u 

0.87 u 
0.97 u 

2.7 II 

0.67 U 
1.4 1J 

0.75 u 
0.81 li 

2.4 U 
0.82 u 

2.6 I! 
I.1 LI 

0.87 u 
0.97 li 

2.7 U 

0.67 U 
1.4 u 

0.75 u 
0.81 II 

2.4 U 
0.82 u 

2.6 u 
I.1 u 

0.87 U 
0.97 u 

2.1 u 

0.67 U 
I.4 u 

0.75 u 
0.81 LJ 

2.4 U 
0.82 u 

2.6 U 
I.1 u 

0.87 U 
0.97 u 

2.7 U 

IR84-ER I3 
0X-07-2001 

0.67 U 
1.4 u 

0.75 u 
0.81 u 

2.4 U 
0.82 I! 

2.6 U 
I.1 u 

0.87 u 
0.97 u 

2.7 I! 



SAMPLEID 
SAMPLEDATE 

PESTlClDESlPCBs (ug/L) 
4.4'-DDD 
4.3'-DDE 
4.4'-DDT 
Aldriri 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sull:dte 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlorepoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-I242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindanc) 
gamma-Chlordanr 

EQIR84-ER08 
07-31-2001 

0.0064 U 
0.0074 II 
0.0072 II 
0.0064 1J 
0.0069 U 
0.0069 U 
0.0066 II 

0.007 u 
0.0087 U 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 U 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
IR84-ER09 IR84-ERIO IR84-ERII lR84-ER12 IR84-ER13 
08-01-2001 08-02-2001 08-03-2001 08-06-2001 08-07-2001 

0.0064 U 
0.0074 LJ 
0.0072 t J 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 1J 

0.007 u 
0.0087 1J 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 II 
0.0062 U 

0.006 U 
0.0062 II 
0.0065 U 

0.0064 U 
0.0074 u 
0.0072 II 
0.0064 II 
0.0069 U 
0.0069 U 
0.0066 li 

0.007 1J 
0.0087 II 
0.0064 li 
0.0066 U 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 II 
0.0062 II 
0.0065 1J 

0.0064 U 
0.0074 u 
0.0072 I J 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 II 

0.007 u 
0.0087 II 
0.0064 CJ 
0.0066 II 
0.0071 u 
0.0068 1J 
0.0084 u 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 I! 

0.0064 U 
0.0074 u 
0.0072 I J 
0.0064 U 
0.0069 U 
0.0069 1J 
0.0066 1J 

0.007 1J 
0.0087 II 
0.0064 U 
0.0066 1J 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 II 

0.006 U 
0.0062 U 
0.0065 U 

0.0064 U 
0.0074 u 
0.0072 Ii 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 lJ 

0.007 u 
0.0087 1J 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 U 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 lJ 

F-9 



APPENDIX F 
EQUIPMENT RINSATE ANALYTICAL RESULTS 
REMEDIAL INVESTIGATION, CTO-219, SITE 84 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
SAMPLEID 
SAMPLEDATE 

HERBICIDES(ug/L) 
2.4.5-T 
2.J-D 
2.-I-D13 
Dalapon 
Dicamha 
Dichlorprop 
Dinoscb 
XICPA 
MCPP 
Pentachlorophcnol 
Silvex 
\IET..\LS(mg/L) 
Aluminum 
Antimoy 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
hlercup 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EQIRX4-EROX 
07-31-2001 

0.043 u 
0.077 u 

0.33 11 
0.39 u 

0.059 u 
0.089 u 
0.013 u 

XU 
25 U 

0.025 U 
0.036 U 

0.044 J 
0.0022 u 
0.0039 u 
0.0035 J 

0.00054 u 
0.00028 u 

0.25 U 
0.0014 u 
0.0013 u 
0.0042 U 

0.088 u 
0.0025 U 

0.03 u 
0.0009 11 

0.000069 u 
0.0022 u 

0.19 u 
0.00-15 U 
0.0015 U 

0.63 u 
0.005 U 

0.00082 u 
0.012 U 

IR84-ER09 
08-01-2001 

0.043 u 
0.077 II 

0.33 u 
0.39 u 

0.059 U 
0.089 lJ 
0.013 lJ 

8U 
25 u 

0.025 u 
0.036 u 

0.045 J 
0.0023 J 
0.0039 u 
0.0034 J 

0.00054 IJ 
0.00028 u 

0.25 U 
0.0014 u 
0.0013 u 
0.0042 I! 

0.088 u 
0.0025 u 

0.03 II 
0.001 1 11 

0.000069 LJ 
0.0022 u 

0.17 1J 
0.0045 II 
0.0015 u 

0.63 U 
0.005 U 

0.00082 u 
0.012 lJ 

IRX4-ERIO 
08-02-2001 

0.043 u 
0.077 lJ 

0.33 II 
0.39 u 

0.059 u 
0.089 u 
0.013 u 

8U 
25 u 

0.025 1J 
0.036 U 

0.028 U 
0.0022 u 
0.0039 u 
0.0036 J 

0.00054 u 
0.00028 u 

0.25 1J 
0.0014 1J 
0.0013 11 
0.0042 1J 

0.088 1J 
0.0025 U 

0.03 1J 
0.00094 13 

0.000060 1J 
0.0022 II 

0.18 11 
0.0045 11 
0.0015 u 

0.63 11 
0.005 LJ 

0.00098 J 
0.012 1J 

IR84-ERII 
0X-03-2001 

0.043 u 
0.077 II 

0.33 1J 
0.39 u 

0.059 II 
0.089 u 
0.013 u 

8U 
25 U 

0.025 U 
0.036 IJ 

0.028 iI 
0.0022 u 
0.0039 LJ 
0.0039 J 

0.00054 U 
0.0002X u 

0.25 11 
0.0014 u 
0.0013 11 
0.0042 II 

0.088 u 
0.0025 U 

0.03 II 
0.0009 11 

0.000069 11 
0.0022 u 

0.16 1J 
0.0045 u 
0.0015 u 

0.63 u 
0.005 u 

0.00082 u 
0.012 u 

IR84-ER12 
08-06-2001 

0.043 u 
0.077 1J 

0.33 u 
0.39 u 

0.059 U 
0.089 u 
0.013 UJ 

XU 
25 U 

0.025 U 
0.036 U 

0.094 1J 
0.0022 u 
0.0039 u 

0.003 II 
0.00061 J 
0.00028 u 

0.25 U 
0.0014 u 
0.0013 u 
0.0042 U 

0.088 II 
0.0025 U 

0.03 u 
0.0009 lJ 

0.000060 II 
0.0022 u 

0.17 u 
0.0045 f.J 
0.0015 u 

0.63 U 
0.005 u 

0.00082 u 
0.012 u 

lR84-ERl3 
0X-07-2001 

0.043 u 
0.077 II 

0.33 u 
0.39 U 

0.059 U 
0.089 u 
0.013 1J 

8U 
25 U 

0.025 U 
0.036 U 

0.028 u 
0.0022 u 
0.0039 u 

0.003 u 
0.00054 1J 
0.00028 1J 

0.25 U 
0.0014 u 
0.0013 11 
0.0042 U 

0.088 u 
0.0025 U 

0.03 II 
0.0000 11 

0 000069 li 
0.0022 1J 

0.041 U 
0.0045 u 
0.0015 U 

0.63 u 
0.005 U 

0.00082 u 
0.012 u 



SAMPLE ID 
SAMPLE DATE 

VOL.ATILES (ug/L) 
I. I. I -Trichloroethane 
I. I .2.2-Tetmchloroetl~at~e 
I. I .2-l‘richlaroctl~a~~e 
I, I -Dichlorocthane 
1. I -Dichloroethrne 
I .2-L)ihronloetllnllc (EDB) 
I .2-t>icliloroctll~ulc 
I .2-Dichloroetlienc (total) 
I .2-Dichloropropanc 
2-Butanone 
2-Flrlsnnon~ 
-I-hlctll~~l-2-pellt;Illoll~ 
Acetone 
Benzene 
Bron~od~chloromethar~e 
Bromofbrm 
Bromoniethane 
Carbon disulfide 
Carboll tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloronictlianc 
Dibronlochloromethane 
Eth#xnzene 
Isoprop$ cthcr 
Methyl tert-butyl ether 
Methykne chloride 
Styretie 
Tetrachlorocthene 
Toluene 
Trichloroethenr 
Vinyl chloride 
XL Ienes (lotal) 
cis-l.3-Dichloropropene 
trawl .3-Dichloropropcnc 
SEXII\‘OL:\TILI~S (ug/L) 
I .2.4-Trichlorohcnzene 
I .2-Diclllorohe~lzene 
I .3-Diclllorohenzene 
I .4-Dichlarobenzene 
2.2’-Os!,his( I -Chloropropane) 
X-1.5-Trichlorophrnol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 

I R84-FBO I 
07-I 7-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
FIELD BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTIGATION, CTO-219, SITE 84 
MCB. CAMP LEJEUNE, NORTH CAROLINA 

I R84-FB02 
07-l 7-2001 

1 R84-FB03 
07-2 I-2001 

I R84-FB04 
07-2 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.15 u 
0.25 LJ 

0.3 II 
0.16 U 
0.24 LJ 
0.22 I! 
0.2 I LJ 
0.28 u 
0. I7 II 
0.41 u 
0.46 11 
0.23 U 

IO II 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

8.6 
0.13 LJ 
0.26 U 
0.12 LJ 
0.69 II 
0.13 1J 

3.2 
0.15 u 
0.23 U 
0.54 J 
0.14 u 
0.15 1J 
0.33 u 
0.12 u 
0.27 LJ 

0.65 IJ 
0.81 LJ 
0.83 I! 
0.77 u 
0.78 u 

1.2 u 
1.7 u 

0.85 U 

F-l I 

0.15 U 
0.25 LJ 

0.3 Cl 
0.16 U 
0.24 U 
0.22 LJ 
0.21 LJ 
0.28 U 
0.17 u 
0.41 u 
0.46 U 
0.23 U 
0.51 u 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 LJ 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 iJ 
0.13 u 
0.34 u 
0.15 u 
0.23 U 

0.2 J 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

0.65 U 
0.81 LJ 
0.83 u 
0.77 u 
0.78 U 

1.2 u 
I.7 u 

0.85 U 

IRR4-FBOS 
08-01-200 I 

0.15 LJ 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 1J 
0.28 U 
0.17 u 
0.41 LJ 
0.46 U 
0.23 1J 

I.1 J 
0.16 U 

3.4 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

I6 
0.13 LJ 
0.62 J 
0.12 u 
0.69 u 
0.13 u 
0.34 u 
0.15 U 
0.23 U 
0.18 II 
0.14 u 
0.15 II 
0.33 II 
0.12 LJ 
0.27 U 

0.65 ‘U 
0.81 u 
0.83 U 
0.77 u 
0.78 u 

I.2 u 
1.7 u 

0.85 u 

IRX-i-FB06 
08-03-2001 

0.15 u 
0.25 II 

0.3 LJ 
0.16 U 
0.44 J 
0.22 LJ 
0.21 u 
0.28 II 
0.17 L! 

4.6 J 
0.46 LJ 
0.23 LJ 

30 J 
0.35 J 
0.17 u 
0.18 1J 

0.2 lJ 
0.2 u 

0.12 u 
0.14 11 
0.26 U 
0.14 u 
0.13 u 
0.26 u 
0.12 u 
0.69 1J 

2.1 J 
0.34 CJ 
0.15 U 
0.23 lJ 

1.3 
0.14 II 
0.15 LJ 
0.51 J 
0.12 u 
0.27 U 

0.65 :: 
0.81 U 
0.83 u 
0.77 u 
0.78 U 

I.2 u 
1.7 u 

0.85 U 



SAMPLE ID 
SAMPLE DATE 

2.4-Dimethylphenol 
2.4-Dinitrophenol 
2,4-Dinitrotolurne 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
J-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(ghi)perylene 
Benzo(k)tluoranthene 
SE.\II\‘OL.ATILES (ug/L) 
Benzothiazolc 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalatc 
Dimethyl phthalate 
Fluoranthcnc 
Fluorene 
Hexachlorobenzene 
Hesachlorobutadiene 
Hesachlorocyclope~it:~dic~ic 
Hesachlorocthanc 
Indeno( I .2.3-cd)pyrene 

I R84-FB01 
07-l 7-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
FIELD BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTIGATION, CTO-219, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

I R84-FB02 
07-17-2001 

I R84-FB03 
07-2 I-200 1 

I R84-FB04 
07-2 l-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.85 u 
3u 

0.79 u 
0.57 u 
0.85 u 

IU 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 U 
0.99 u 
0.61 U 
0.19 u 

I.3 u 
I.3 u 
1.9 u 
0.8 U 

0.71 u 
0.68 U 

0.7 u 
0.73 u 
0.94 u 
0.85 u 
0.84 u 

NA 
0.88 u 
0.82 U 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 U 
0.76 U 
0.81 u 

IU 
0.74 u 
0.73 u 

I.1 U 
0.74 u 
0.63 U 

0.85 u 
3u 

0.79 u 
0.57 U 
0.85 U 

IU 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
1.9 u 
0.8 U 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 u 
0.85 u 
0.84 U 

NA 
0.88 U 
0.82 U 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 U 
0.76 U 
0.81 u 

IU 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 

IRS4-FBO5 
08-O l-200 I 

0.85 U 
3u 

0.79 u 
0.57 I! 
0.85 u 

I u 
0.64 U 

I.1 1J 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

I.3 u 
1.3 u 
I.9 u 
0.8 U 

0.71 u 
0.68 U 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 u 

NA 
0.X8 U 
0.82 u 
0.75 U 
0.67 U 

I.1 U 
0.79 u 

I.1 u 
0.65 U 
0.76 1J 
0.81 u 

IU 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 

IR84-FB06 
08-03-2001 

0.85 U 
3u 

0.79 u 
0.57 U 
0.85 U 

I lJ 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 lJ 
0.71 u 

1.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

I.4 J 
I.3 u 
1.9 u 
0.8 u 

0.71 u 
0.68 U 

0.7 u 
0.73 u 
0.94 u 
0.85 U 
0.84 u 

7.1 NJ 
0.88 u 
0.82 U 
0.75 U 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 U 

6.9 J 
0.81 U 

IU 
0.74 u 
0.73 u 

I.1 lJ 
0.74 u 
0.63 U 



SAMPLE ID 
SAMPLE DATE 

lsophorone 
N-Nitrosodi-n-propylaniine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phennnthrenc 
Phenol 
Pyrene 
bis(2-Chloroethosy)mcthanc 
his(2-Clllr~rt,clll~~l) clhcr 
bis(2-Ethylhcsyl) phthalate 

APPENDIX F 
FIELD BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTIGATION, CTO-219, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

I RS4-FBOl I RS4-FB02 I R84-FB03 1 RS4-FB04 
07-17-2001 07-17-2001 07-21-2001 07-21-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.63 U 
0.67 U 

I.4 u 
0.75 u 
0.81 u 

2.4 1J 
0.82 II 

2.6 U 
I.1 u 

0.87 I! 
0.97 II 

2.7 1J 

0.63 U 
0.67 U 

1.4 u 
0.75 u 
0.81 u 

2.4 U 
0.82 1J 

2.6 U 
1.1 u 

0.87 II 
0.07 u 

2.7 U 

IRS4-FB05 
08-01-2001 

0.63 U 
0.67 U 

I.4 u 
0.75 U 
0.81 u 

2.4 1J 
0.82 u 

2.6 U 
I.1 u 

0.87 u 
0.97 u 

2.7 U 

IRS4-FB06 
08-03-2001 

0.63 U 
0.67 U 

1.4 u 
0.75 LJ 
0.81 U 

2.4 U 
0.82 II 

28 
I.1 u 

0.87 U 
0.97 u 

2.7 II 

F-13 



SAMPLE ID 
S>\MI'I.I' lIA'l‘1: 

I’EST1C:II)ES/I’CBs ([q/L) 
4.4'-DDD 
J.-I'-DDE 
4.J'-DDT 
Aldrin 
Dirldrin 
Endosulfan I 
Endosulfan II 
Endosult'an sulfatt: 
Endrin 
Endrin aldehyde 
Endrin hctonr 
I-leptachlor 
Heptachlor epoxide 
Methosyhlor 
PCB-IO16 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-124s 
PCB-125-1 
KU-I260 
T0sapl1enc 
alpha-RI-K 
alpha-Chiordane 
beta-BtIC 
delta-Bf IC 
gatnnwl3tlc' (I~indaric) 
gamma-Clllordaiic 

APPENDIX F 
FIELD BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTlCATION, CTO-219, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

lRX4-FBOI lR84-FUO2 IRX4-FB03 IRX4-FB04 
07-17-2001 07-17-2001 07-2 I-200 I 07-21-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 u 
0.094 I! 

0.16 U 
0.3 11 

0.22 li 
0.096 U 
0.06s II 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.018 U 
0.094 U 

0.16 lJ 
0.3 II 

0.22 II 
0.096 U 
0.065 li 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0064 U 
0.0074 I! 
0.0072 II 
0.0064 I! 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 U 
0.0087 u 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 U 
0.0084 U 

0.018 u 
0.094 u 

0.16 U 
0.3 1J 

0.22 11 
0.096 U 
0.065 U 

0.23 U 
0.079 

0.0067 U 
0.0062 U 

0.006 U 
0.029 J 

0.0065 U 

0.0064 U 
0.0074 u 
0.0072 U 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 u 
0.0087 u 
0.0064 U 
0.0066 1J 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 U 
0.094 u 

0.16 1J 
0.3 II 

0.22 li 
0.096 U 
0.06s U 

0.23 U 
0.0059 U 
0.0067 u 
0.0062 II 

0.006 U 
0.0062 U 
0.0065 u 

lRX4-FfSO5 
0x-01-2001 

0.0064 U 
0.0074 1J 
0.0072 U 
0.0064 IJ 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 lJ 
0.0087 u 
0.0064 II 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 U 
0.094 I! 

0.16 1J 
0.3 u 

0.22 1J 
0.096 U 
0.065 I! 

0.23 U 
0.0059 li 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 li 
0.0065 11 

IR84-FB06 
0x-03-200I 

0.0064 U 
0.0074 u 
0.0072 U 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 I! 

0.007 u 
0.0087 u 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 11 
0.0084 u 

0.018 lJ 
0.094 u 

0.16 IJ 
0.3 lJ 

0.22 lJ 
0.096 U 
0.Oh.i u 

0.23 U 
O.OOS9 1J 
0.0067 U 
0.0062 1J 

0.006 U 
0.0062 U 
0.0065 U 



SAh1l’l.E ID 
SAMPLE DATE 

HERBICIIIES (q/L) 
2.1.5-T 
2.4-D 
2.-I-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseh 
MCPA 
MCPP 
Pe~ir;Icliloropl1C1101 
Silves 
JlETALS (Q/L) 
.4luminum 

Antimon! 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercur) 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallitm~ 
Vanadium 
Zinc 

I R84-FBOI 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
FIELD BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTIGATION, CTO-219, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

I R84-FBO2 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I R84-FB03 
07-2 I-2001 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 U 
0.089 u 
0.013 u 

8U 
25 Cl 

0.025 u 
0.036 U 

0.05 J 
0.0022 u 
0.0039 u 
0.0044 J 

0.00054 U 
0.00028 U 

0.25 U 
0.0014 u 
0.0013 u 
0.0042 U 

0.088 U 
0.0025 U 

0.03 I! 
0.0009 u 

0.000069 U 
0.0022 II 

0.18 U 
0.0045 u 
0.0015 u 

0.63 U 
0.005 u 

0.00082 U 
0.012 u 

! RWFB04 
07-21-2001 

0.043 II 
0.077 u 

0.33 u 
0.39 UJ 

0.059 U 
0.089 u 
0.013 u 

8 lJ 
25 II 

0.025 II 
0.036 II 

0.055 J 
0.0022 u 
0.0039 u 

0.066 J 
0.00054 u 
0.00028 U 

SO J 
0.0014 u 
0.0013 u 
0.0042 U 

1.4 
0.0025 Ii 

2.6 J 
0.054 

0.000069 U 
0.0022 u 

1.7 J 
0.0045 U 
0.0015 u 

7.9 
0.005 u 

0.00082 U 
0.024 

Il~8l-fW~5 
08-01-2001 

0.043 u 
0.077 u 

0.33 u 
0.39 u 

0.059 U 
0.089 U 
0.013 u 

xu 
25 U 

0.025 u 
0.036 U 

0.085 J 
0.0022 u 
0.0039 u 

0.021 J 
0.00054 U 
0.00028 U 

14.8 
0.0014 u 
0.0013 II 

0.03 I 
0.088 u 

0.0025 (I 
3.4 J 

0.055 
0.000069 U 

0.0022 u 
I.8 J 

0.0045 U 
0.0015 u 

14.2 
0.005 U 

0.00082 U 
0.061 

IRS&FBOG 
08-03-200 I 

0.043 u 
0.077 u 

0.33 u 
0.39 I! 

0.059 u 
0.089 u 
0.013 u 

8 1J 
25 u 

0.025 U 
0.095 J 

0.028 u 
0.0022 u 
0.0039 u 

0.003 u 
0.00054 U 
0.00028 U 

0.25 lJ 
0.0014 u 
0.00l3 u 
0.0042 I! 

0.088 U 
0.0025 u 

0.03 II 
0.0009 II 

0.000069 LJ 
0.0022 1J 

0.16 I! 
0.0045 u 
0.0015 U 

0.63 U 
0.005 U 

0.00082 U 
0.012 u 

F-15 



SAMPLE ID 
SAMPLE DATE 

!‘OWTILES (ug/L) 
I. I. I -Trichloroethane 
I. I .2.2-Trtrachlororrlinl~c 
1. I .2-Trichloroerll~lllc 
I . I -Dicl\loroctl~ane 
I. I -Dichloroethene 
1.2-Dibromoethane (EDB) 
I .2-Dicllloroetllnnc 
I .2-Dichloroc~hc~~e (lolaI) 
I .2-Dichloropropanr 
2-Butanone 
2-Hesanone 
-I-Meth~l-2-penraiiollc‘ 
Acetone 
Benzene 
Bromodichloromethanr 
Bromoform 
Bromomethanr 
Carbon disultide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromocl~lorome~hane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl cthu 
Methylene chloride 
Styene 
‘I‘etriicl~lor~~ctl~ciie 
Tolurne 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
vans-1.3-Dichloropropene 

AS’I 7s I -Gwo3-oxI~ 
04/23/ I998 

IO u 
IO II 
IO II 
10 u 
IO u 
IO LJ 
IO LJ 
IO u 
IO LJ 
IO u 
IO II 
IO u 
IO u 

3.4 J 
IO u 
IO u 
IO u 
IO u 
IO u 
IO II 
IO Ll 
IO LJ 
IO u 
IO II 

3.6 J 
IO LJ 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO LJ 
IO u 
IO u 
10 u 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
AS’l’78 I -~IWO4-9XU 

04/23/1998 

IO u 
IO LJ 
IO LJ 
IO u 
10 u 
IO u 
IO LJ 
IO u 
IO u 
IO 1J 
IO II 
IO u 
IO u 

I.5 J 
IO u 
IO u 
IO u 
IO u 
IO u 
IO II 
IO u 
IO LJ 
IO LJ 
10 u 

6.7 J 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO II 

AS178 I -GWO7-9x13 
04/22/1998 

IO u 
IO LJ 
IO LJ 
IO u 
IO u 
IO u 
IO 1J 
10 1J 
IO u 
IO u 
IO LJ 
IO u 
IO u 
IO u 
IO u 
10 LJ 
IO u 
IO LJ 
IO LJ 
IO LJ 
IO u 
IO LJ 
IO u 
IO u 
IO u 
IO LJ 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO LJ 

AS’1‘78 I -(;wox-9xB 
04/22/ 1998 

IO u 
IO u 
IO LJ 
10 u 
10 u 
IO u 
IO 1J 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO LJ 
IO 1J 
IO u 
IO LJ 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 

/WI’78 I -(iW I I-988 AS’178 I -(jW I2-98B 
04/23/199X 0412311998 

IO u IO u 
IO u IO LJ 
IO li IO LJ 
10 u IO Ll 
IO u IO u 
IO u IO u 
IO II IO LJ 
IO u IO u 
IO u IO u 
IO u IO 1J 
IO LJ IO u 
IO u IO u 
IO LJ IO u 
IO u IO u 
IO u IO u 
IO 1J IO I! 
IO LJ IO LJ 
IO u IO LJ 
IO LJ IO LJ 
IO LJ IO LJ 
IO u IO u 
I6 I6 
IO u IO LJ 
IO 1J IO LJ 
IO u IO LJ 
IO u IO u 
IO u IO 1J 
IO u IO LJ 
IO u IO u 
IO u IO LJ 
IO u IO LJ 
IO u 10 u 
IO u IO LJ 
IO u IO LJ 
IO u IO LJ 
IO LJ IO u 



SAMPLE ID 
SAMPLE DATE 

SE.\II\‘OL.4TILES (ug/L) 
I .2.%Trichlorobenzene 
I .2-Dichlorobellzelle 
I .3-Dichlorobenzene 
I .4-Diclilorobenzelie 
2.2’-Oxybis( I -Chloropropane) 
2.35Trichlorophenol 
2.J.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimeth!lpheriol 
2.4-Dinitrophenol 
2.J-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-methylphenol 
I-Bromophenyl phcnyl ether 
J-Chloro-3-methylphenol 
J-Chloroaniline 
J-Chlorophcnyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 

AS1‘78 I -GW03-98B 
04/23/l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

AST78 I -GW04-9813 ASl781-GW07-98B AST78 1 -GW08-98B 
04/23/l 998 04/22/l 998 0412211998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N4 
NA 
NA 
NA 
NA 

AST78 I -GW I I -98B 
04/23/l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78 I -GWI 2.98B 
OU2311998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-17 



SAMPLE ID 
SAMPLE DATE 

SERlJ\~OL.ATILES (ug/L) 
Csrhazole 
Cl1rysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracenc 
Dihenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzene 
Hesachlorobutadiene 
Hesachlorocyclopentadiene 
Hesachloroethane 
Indeno( I .2.3-cd)p)-rene 
Isophorone 
N-Nitrosodi-n-prop>lamine 
N-Nitrosodiphen!,lamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyene 
bis(2-Chloroethosy)methane 
bis(2-Chloroeth!~l) ether 
his(2-Ethqlhes!,l) phthalate 

/\ST781-GWO3-98B 
041231 I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

AST78 1 -GW04-988 ASl781-GW07-98B AST78 I -GW08-98B 
041231 I998 04/22/l 998 04/22/l 998 

N/l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78 1 -GW I I -98B 
0312311998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78 I -GW 12-988 
04/23/ I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
SAMPLE DATE 

PESTICIDESlPCBs (ug/L) 
1.3’-DDD 
?.J’-DDE 
4.l’-DDT 
Aldrin 
Dieldrm 
Endostrlfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldeh!de 
Endrin ketone 
fleptachlor 
Hcptachlor epoude 
Methosyzhlor 
PCB-1016 
PCB-1221 
PCB-I232 
I’CB-1212 
PCB-1248 
I’CB-1251 
PCB- I260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
drlta-BHC 
gamma-131 IC (Lindanr) 
gamma-Chlordane 
HERBICIDES (ug/L) 
2.4.5-T 
2.4-D 
2.1-DB 
Dalapon 
Dicnmba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentaciiioropiicnoi 
Silves 

AST781 -GWO3-9813 
03/23/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

AST78 1 -GWO4-98B AS178 I -GW07-98B AST78 I GWO8-98B 
041231 I998 04122/l 998 04/22/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST781-GWI I-98B 
04/23/1998 

NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78l-GLVl?-98B 
04/23/l 998 

N;\ 
NA 
N ,A 
N.4 
N.-\ 
NA 
N.4 
NA 
x.4 
NA 
NA 
NA 
NA 
x.4 
NA 
NA 
NA 
N ,A 
NA 
ii A 
N.4 
N:\ 
NA 
N,\ 
N A 
NA 
NA 
NA 

NA 
NA 
NA 
x.4 
NA 
NA 
N.4 
NA 
NA 
N/Z 
N.4 

F-19 



SAMPLE ID 
SAMPLE DAIY 

AlET,-\LS (mg/L) 
Aluminum 
Antimon!, 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mcrcuc 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AST78 I -GWO3-9YB 
0412311998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
GROUNDWATERANALYTICALDATA 

REMEDIALINVESTICATION,CTO-0219 
OPERABLEUNlTl9,SITE84/BUILDING45AREA 

MCB,CAMPLEJEUNE,NORTHCAROLlNA 

AST7S I -GWOJ-98B 
041231 I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AS178 I -GWO7-98B 
04/22/l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78 I -GWOX-98B 
04122/l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST78 I -GW I I-988 
0412311998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AST781-GWl2-988 
(U/23/ 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/Y 
NA 
NA 
NA 
NA 
NA 
NA 

SOTES: 

U = not detected at detection limit 
J = value is estimated 
Q.//L = micrograms per liter 
nig/L = micrograms per liter 
NA = Not analyzed 



SAMPLE ID 
SAMPLE DATE 

VOWTILES (ug/L) 
1.1. I -Trichloroethane 
I. I .2.2-Tetrachloroethane 
I. 1.2-Trichlorocthnnc 
I. I -Dichloroethanc 
1. I -Dichloroethene 
1.2.Dibromoethane (EDB) 
I .2-Dichloroethanr 
l.2-Dichloroethcne (total) 
l.2-Dichloropropane 
2-Butanone 
2-Hesanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-btql ether 
Methylene chloride 
Styrene 
Tctrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis- I .3-Dichloropropene 
trans-l.3-Dichloropropene 

84GWOI-01 
I l/07/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-GWO7-01 84-GWl3-01 IR84-MWIO-OIC IR84-MW07-OIC IR84-MW08-OIC IR84-MW09-OIC 
I II2611995 10/26/1995 08-05-2001 08-06-2001 08-06-2001 08-05-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.15 u 
0.25 u 

0.3 I! 
0.16 U 
0.24 U 
0.22 11 
0.21 U 
0.28 U 
0.17 U 
0.41 1J 
0.46 U 
0.23 U 

IO u 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 II 
0.14 U 
0.26 U 
0.14 u 
0.13 u 
0.26 I! 
0. I2 I! 
0.69 U 
0.13 u 
0.34 u 
0.15 11 
0.23 II 
0.18 U 
0.14 u 
0.15 U 
0.33 u 
0.12 II 
0.27 U 

0.15 u 
0.25 I! 

0.3 u 
0.16 U 
0.24 I! 
0.22 u 
0.21 1J 
0.28 U 
0.17 u 
0.41 11 
0.46 U 
0.23 U 

IO u 
0.16 U 
0.17 u 
0.18 U 

0.2 1J 
0.2 u 

0.12 u 
0.14 U 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 II 
0.23 U 
0.18 U 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

0.15 U 
0.25 u 

0.3 II 
0.16 U 
0.24 U 
0.22 ti 
0.21 1J 
0.28 U 
0.17 1J 
0.41 u 
0.46 I! 
0.23 U 

IO u 
0.16 u 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 U 
0.69 U 
0.13 u 
0.34 u 
0.15 Cl 
0.23 U 
0.18 U 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

0.15 U 
0.25 u 

0.3 lJ 
0.16 U 
0.24 u 
0.22 1J 
0.21 11 
0.28 U 
0.17 kJ 
0.41 11 
0.46 U 
0.23 U 

IO u 
0.16 U 
0.17 lJ 
0.18 1J 

0.2 LJ 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 U 
0.69 U 
0.13 u 
0.57 J 
0.15 II 
0.23 11 
0.18 lJ 
0.14 u 
0.15 U 
0.33 u 
0.12 u 
0.27 I! 

F-2 I 



SAMPLE ID 
SAMPLE DATE 

SERlI\‘OLATILES (q/L) 
l.2.4-Trichlorohenxne 
I .2-Dichlorobenzene 
I .3-I)ichlorohet~c,Ic 
I .J-DieliloroheilLe‘111: 
2.2’-Osybis( l -Chloropropanr) 
2.4.5-Trichlorophenol 
2.4.6~~richlorophellol 
2.4-Dichlorophellol 
2.4-Dimrth~~lphe~~(~l 
2.J-Dinitrophenol 
2.4-Dinttrotolurlie 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methqlnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
1.6-Dinitro-2-meth! Iphenol 
4-Brornophen),l phenyl ether 
J-Chloro-Snieth! lphenol 
I-Chloroanillne 
I-Chlorophenyl phen>,i ether 
-I-Methylphenol 
-I-Nitroaniline 
l-Nitrophenol 
.Acollapl~thcne 

Acenaphthylene 
Anthracene 
Benzo(a)anthracenc 
Benzo(a)pyene 
Benzo(b)fluorallthene 
Benzo(ghi)per)lene 
Benzo(k)fluoranthrne 
Butyl benzyl phthalate 

x4-GWO I-O I 
I l/07/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDINC 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
84-GWO7-01 

I l/26/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-GWl3-01 
10/2611995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-MWlO-OIC 
08-05-200 I 

0.65 lJ 
0.81 U 
0.x3 0 
0.77 u 
0.78 U 

I.2 II 
I.7 lJ 

0.8s li 
0.85 U 

3u 
0.79 u 
0.57 U 
0.85 1J 

IU 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
I.9 u 
0.8 u 

0.71 u 
0.68 u 

0.7 II 
0.73 u 
0.94 u 
0.85 U 
0.84 U 
0.88 u 

lR84-MW07-OIC 
08-06-200 I 

0.65 U 
0.X I ii 
0.83 Ll 
0.77 u 
0.78 U 

1.2 II 
I.7 u 

0.85 II 
0.85 II 

3u 
0.79 u 
0.57 u 
0.85 U 

IU 
0.64 U 

I.1 u 
0.7 u 
2.1 IJ 

0.93 u 
0.71 lJ 

I.3 u 
0.88 U 
0.99 IJ 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
1.9 II 
0.8 U 

0.71 U 
0.68 lJ 

0.7 u 
0.73 u 
0.94 u 
0.85 u 
0.84 II 
0.88 u 

IRXJ-MWOS-0 I C 
08-06-200 I 

0.65 U 
0.81 U 
0.83 \I 
0.77 u 
0.78 lJ 

I.2 u 
1.7 Ii 

0.85 Cl 
0.85 U 

3u 
0.79 u 
0.57 u 
0.85 U 

I u 
0.64 U 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 I! 
0.88 u 
0.99 u 
0.61 U 
0.79 u 

I.3 u 
1.3 u 
I.9 u 
0.8 v 

0.71 u 
0.68 u 

0.7 I! 
0.73 u 
0.94 LJ 
0.85 U 
0.84 U 
0.88 u 

IRX4-MW09-OIC 
OX-OS-200 I 

0.65 U 
0.81 Ii 
0 x3 \i 
0.77 u 
078 U 

1.2 u 
1.7 CJ 

0.85 II 
0.85 U 

3 I! 
0.79 u 
0.57 II 
0.85 1J 

IU 
0.64 U 

I.1 lJ 
0.7 U 
2.1 U 

0.93 1J 
0.71 1J 

1.3 lJ 
0.88 li 
0.99 u 
0.61 11 
0.79 li 

I.3 li 
I.3 U 
I.9 I! 
0.8 CJ 

0.71 u 
0.68 ii 

0.7 u 
0.73 u 
0.9-1 u 
0.85 11 
0.84 II 
0.88 u 



APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
x3-CWO?-01 X4-<iWi3-01 IR84-MWIO-OIC IR84-MW07-OlC IR84-MWOGOIC IRS&hlW09-OIC 

I l/26/1995 10/26/t 995 08-05-2001 08-06-200 I 0X-06-200 I 0X-05-2000 

SEIII\‘oI..\‘I’II~~s (ug/l.) 
Carhazolc 
Ciiryxic 
lh-lw!1 plllll;ll;ll~ 

Lhl-ocr> I piltllalnlc 

Dihenz(a.h)al~~hracene 
Dihenzotilran 
Dielh!I phllialalc 
Dimethyl phtlialaw 
Fluoranthrne 
Fluorene 
Hcxachlorobenrenr 
Hesachlorohutadiene 
t~lesachloroc~clopc:nradie~~e 
Hrsachloroethane 
Indeno( I .2.3-cd)pyne 
Isophoronc 
N-Nilrosodi-n-prop!,lalliillc 
N-Nitrosodiphen~lamillc 
Naphthalene 
N~trohcnzcnc 
Pcntachloroph~tiol 
Phenanthrenc 
Phenol 
Pyrcne 
bis(2-Chloroettlos~)~~~e~tllane 
bis(2-Chloroeth~l) ether 
bls(‘-Eth!IhesytJ phthalatc 

x+ciwo I-O 1 
I 110711995 

NA 
NA 
NA 
NA 
NA 
NA 
N,\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.82 U 
0.75 II 
0.07 II 

1.1 u 
0.79 II 

I.1 II 
0.65 U 
0.76 11 
0.81 u 

I u 
0.74 u 
0.73 u 

I.1 u 
0.74 II 
0.63 u 
0.63 U 
0.67 U 

1.4 u 
0.75 II 
0.81 II 

2.4 U 
0.82 u 

2.6 1J 
1.1 u 

0.87 u 
0.97 u 

2.7 u 

0.82 LJ 
0.75 Ii 
0.67 II 

I.1 LJ 
0.79 u 

I.1 II 
0.65 LJ 
0.76 1J 
0.81 u 

I u 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 LJ 
0.63 1J 
0.67 U 

I.4 u 
0.75 II 
0.81 1J 

2.4 U 
0.82 U 

2.6 U 
1.1 u 

0.87 II 
0.97 u 

2.7 u 

0.82 II 
0.75 II 
0.67 Ii 

I.1 U 
0.79 II 

I.1 (1 
0.65 II 
0.76 LJ 
0.81 u 

1 u 
0.74 u 
0.73 LJ 

I.1 1J 
0.74 u 
0.63 II 
0.63 U 
0.67 U 

I.4 1J 
0.75 lJ 
0.81 U 

2.4 U 
0.82 U 

2.6 U 
I.1 u 

0.87 u 
0.97 u 

2.7 U 

0.82 Ii 
0 75 II 
0.67 II 

I.1 II 
0.79 !I 

I I If 
0.65 Ii 
0 76 1; 
0.81 u 

I I: 
0.74 u 
0.73 I! 

I.1 U 
0.74 LJ 
0.63 I! 
0.63 U 
0.67 LJ 

I.4 Ii 
0.75 u 
0.81 II 

2.4 u 
0.82 I! 

2.6 U 
I.1 u 

0.87 lJ 
0.97 u 

2.7 LJ 

F-23 



SAMPLE lD 
SAMPLE DATE 

PESTICIDES/PCBs (rrgit,) 
4.4’-DDD 
4.4-DDE 
4.4’-DDT 
Aldrin 
Dieldrin 
Endosutfan I 
Endosulfan It 
Endosulfan sulfhw 
Endrin 
Endrin aldehyde 
Endrin krtonc 
I-lcptachtor 
I lrptachlor rposide 
Methoxychlor 
PCB-IO16 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Tosaphenr 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BtHC (Lindane) 
gamma-ChtordalIc 
HERBICIDES (ug/L) 
2.4.5-T 
2.4-D 
2.GDB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachtoroplicnol 
Silbes 

84-GWOI-01 
I l/07/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I.1 u 
2.2 II 
I.1 u 
1.1 u 
1.1 u 
I.1 u 
I.1 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
GROUNDWATERANALYTKALDATA 

REMEDIALINVESTICATION,CTO-0219 
OPERABLE UNIT19,SITE84IBUILDING 45 AREA 

MCB,CAMPLEJEUNE.NORTHCAROLINA 
84-GWO7-01 

I t/26/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.2 UJ 
2.3 UJ 
I.2 u.l 
1.2 UJ 
I.2 UJ 
I.2 lJJ 
1.2 UJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-GW13-01 
1 O/26/ I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.2 UJ 
2.4 UJ 
1.2 UJ 
I.2 UJ 
1.2 UJ 
I.2 u.t 
I.2 UJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MWIO-OIC 
08-05-2001 

0.0064 LJ 
0.0074 u 
0.0072 II 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 IJ 

0.007 u 
0.0087 II 
0.0064 U 
0.0066 II 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 II 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 u 
0.089 u 
0.013 u 

8U 
25 U 

0.025 1J 
0.036 U 

IR84-MW07-OIC 
08-06-200 1 

0.0064 U 
0.0074 u 
0.0072 U 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 lJ 

0.007 lJ 
0.0087 U 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 u 
0.094 u 

0.16 II 
0.3 u 

0.22 lJ 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 u 
0.089 u 
0.015 J 

XU 
25 u 

0.025 U 
0.036 U 

IRX4-MW08-OIC 
08-06-2001 

0.0064 U 
0.0074 u 
0.0072 lJ 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 u 
0.0087 u 
0.0064 U 
0.0066 Ii 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 lJ 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 1J 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 U 
0.089 U 
0.013 u 

8U 
2.5 u 

0.025 U 
0.036 U 

IR84-MW09-OIC 
08-05-200 I 

0.0064 U 
0.0074 II 
0.0072 lJ 
0.0064 U 
0.0069 U 
0.0069 lJ 
0.0066 u 

0.007 II 
0.0087 U 
0.0064 U 
0.0066 lJ 
0.0071 u 
0.0068 U 
0.0084 lJ 

0.018 u 
0.094 lJ 

0.16 U 
0.3 u 

0.22 lJ 
0.096 U 
0.065 lJ 

0.23 lJ 
0.0059 U 
0.0067 U 
0.0062 lJ 

0.006 U 
0.0062 U 
0.0065 LJ 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 LJ 
0.089 u 
0.013 u 

8U 
25 u 

0.025 U 
0.036 U 



SAMPLE ID 
SAMPLE DATE 

hlETALS (mg/L) 
Aluminum 
Antimoq 
Arsenic 
I3arium 
Beryllium 
Cadmium 
Calcium 
c‘liromlum 
Cobalt 
Copper 
I ran 
I.cad 
Magnrsium 

Manganese 
Mercur) 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

SOTES: 
U = not detected at detectIon limit 
J = value is estimated 
ue/L = micrograms per liter 
nigiL = micrograms per liter 
NA = Not analyzed 

84-GWOI-01 
I I /07/ 1995 

NA 
NA 
NA 
NA 
NA 
NA 
N/\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, S!TE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-GW07-01 84-GWl3-01 IR84-MWIO-OIC !R84-MW07-OIC IR84-MW08-OIC 
I l/26/1995 I O/26/1 995 08-05-2001 08-06-2001 08-06-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.55 
0.0022 1J 
0.0039 I! 

0.049 J 
0.001 I J 

0.00028 II 
IO 

0.0014 u 
0.0022 J 
0.0042 U 

0.08X lJ 
0.0025 U 

IO 
0.04 

0.000069 II 
0.0022 u 

0.86 J 
0.0045 u 
0.0015 IJ 

2.1 J 
0.005 1J 

0.00082 1J 
0.012 u 

0.11 u 
0.0022 II 

0.013 
0.028 J 

0.00067 J 
0.00028 lJ 

IO6 
0.0014 1J 
0.0013 u 
0.0042 U 

51.1 
0.0025 U 

5.8 
0.45 

0.000069 u 
0.0022 u 

0.69 U 
0.0045 u 
0.0015 I! 

9.7 
0.005 u 

0.0018 J 
0.012 u 

0.11 u 
0.0022 u 

0.03 
0.0036 J 

0.00067 J 
0.00028 I~! 

JO. I 
0.0014 u 
0.0013 u 
0.0042 U 

67.7 
0.0025 U 

4.4 J 
0.18 

0.000069 U 
0.0022 u 

I.3 J 
0.0045 U 
0.0015 U 

4.2 J 
0.0057 J 
0.0016 J 

0.012 II 

IR84-MW09-OIC 
08-05-200 I 

0.44 
0.0022 1J 
0.0039 II 

0.01-l J 
0.00061 J 
0.0002x II 

I:I J 
0.00 I4 I! 
0.0013 u 
0.0042 I! 

0.74 
0.0023 U 

0.34 J 
0.004 J 

0.000069 U 
0.0022 u 

0.26 U 
0.0045 1J 
0.0015 I! 

3.0 J 
0.005 1J 

0.0018 J 
0.012 1J 

F-25 



S.‘\MPLE ID 
SAMPLE DATE 

\‘OLATILES (q/L) 
I. I I mTrichloroethanr 
I. I .2.2-Tctrachloroethnnc 
I. I .2-Tricliloroethanr 
I I -Dichloroethane 
I. I -Dichloroethcne 
!.2-!Iihromoethane (EDB) 
I .2-Dichlorocthane 
I .2-Dichlororthene (total) 
I .2-Dichloropropane 
2-Butanone 
2-IHcsanone 
-I-Metll~l-2-pcntanonc 
Acetolle 

Ber1ze11e 

Bronlodichloromctharlz 
Bromoform 
Bromomethane 
Carbon disullide 
Carbon tetrachloride 
Chlorobcnzens 
Chloroethane 
Chloroform 
Chloroniethanc 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methpi tert-hutyl ether 
Methylrne chloride 
St>rene 
Tetrachioroethene 
Toluene 
‘Trlchloroethene 
Vinyl chloride 
Xylenes (total) 
us- I .3-Dichloropropene 
trans-I .3-Dichloropropenc 

IRXA-hlWIO-OIC 
08-05-2001 

0.15 II 
0.25 11 

0.3 u 
0.16 u 
0.24 II 
0.22 u 
0.21 u 
0.28 LJ 
0.17 u 
0.41 u 
0.46 1J 
0.23 I! 

IO u 
0.16 U 
0.17 1J 
0.18 u 

0.2 u 
0.2 1J 

0.12 U 
0.14 u 
0.26 LJ 
0.14 u 
0.13 u 
0.26 CJ 
0.12 u 
0.69 U 
0.13 11 
0.34 u 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 u 
0.33 lJ 
0.12 u 
0.27 U 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BU!LD!NG 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRX-I-MWIGOIC 
0X-04-2001 

0.15 u 
0.25 LJ 

0.3 u 
0.16 u 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 II 

10 u 
0.16 lJ 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 1J 
0.26 U 
0. I4 1J 
0.17 J 
0.26 U 
0.12 u 
0.69 LJ 
0.52 J 
0.34 u 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 U 
0.33 u 
0.12 u 
0.27 II 

!RS4-MWl7-OIC 
08-06-2001 

0.15 u 
0.25 u 

0.3 u 
0.16 U 
0.24 U 
0.22 lJ 
0.2 I u 
0.28 u 
0.17 u 
0.41 U 
0.46 U 
0.23 U 

IO u 
0.16 U 

I II 
0.18 u 

0.2 u 
0.2 LJ 

0.12 U 
0.14 u 
0.20 II 

6.5 (J 
0.13 u 
0.26 U 

0.6 J 
0.69 LJ 
0.13 l! 

IU 
0.15 U 
0.23 U 

1 l! 
0.19 .! 
0.15 Ii 

I.8 
0.12 U 
0.27 U 

IR84-MWIX-OIC 
0X-04-200 I 

0.15 II 
0.23 11 

0.3 u 
0.16 u 
0.24 U 
0.22 II 
0.21 u 
0.28 U 
0.17 u 
0.53 J 
0.46 U 
0.23 U 

IO LJ 
0.16 U 
0.17 II 
0.18 U 

0.2 u 
0.49 J 
0.12 u 
0.14 II 
0.26 U 

I L 
0.62 J 
0.26 U 
0.12 li 
0.69 U 
0.13 u 
0.34 II 
0.15 lJ 
0.23 CJ 
0.18 u 
0.14 u 
0.15 u 
0.33 u 
0.12 lJ 
0.27 lJ 

111X4-MW!9-OIC 
0X-04-200 I 

0.15 CJ 
0.25 l! 

0.3 LJ 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 LJ 
0.46 lJ 
0.23 LJ 

IO u 
0.16 1J 
0.17 1J 
0.18 U 

0.2 u 
0.2 1J 

0.12 u 
0.14 u 
0.26 11 
0.14 lJ 
0.13 u 
0.26 U 
0.12 u 
0.69 LJ 
0.13 u 
0.34 u 
0.15 u 
0.23 LJ 

IO u 
0.14 u 
0.15 U 
0.33 u 
0.12 lJ 
0.27 Ii 

!RX4-MWZO-OIC 
08-05-200 I 

0.15 LJ 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 II 
0.23 U 

IO II 
0 I6 1J 
0.17 II 
0.18 u 

0.2 u 
0.2 II 

0.12 LJ 
0.14 U 
0.20 u 
0.1-i u 
0.13 u 
0.26 I! 
0.12 u 
0.69 U 
0.13 \I 
0.34 L’ 
0.15 i; 
0.23 I! 
0.18 U 
0.14 u 
0.15 U 
0.33 ii 
0.12 LJ 
0.27 U 

IRX-I-MWZO-0 I C!I 
08-05-200 I 

0 15 11 
(I.25 I’ 

0.3 11 
0 I6 i! 
0.2-1 1; 
0.22 II 
021 1: 
0.28 I! 
0.17 11 
0.4 I U 
0.46 lj 
0.73 1’ 

IO I’ 
0.16 II 
0.17 I’ 
0.18 I’ 

0.2 I’ 
02 I’ 

0. I2 1’ 
0.1-l I: 
0.2h 1; 
0.1-l 1: 
0 I? II 
026 il 
0.12 i; 
069 1: 
0 I3 I‘ 

I I’ 
015 i 
023 i’ 
(I IS I’ 
0 i-l i’ 
015 1 
0.33 u 
0.12 I! 
0 27 1: 



SAMPLEID IRS4-MWIO-OIC 
SAMPLEDATE 08-05-2001 

SE\II\‘OL.ATILES (@I.) 
1.2.j-~l'riclllorohcllzcnr 
1.2-Dichlorohe~~ze~~e 
1.3-Dichlorohenzene 
I.J-l)icliloroho~ze~lc 
2.2'~0syhis( I-Chloropropane) 
2.4.~-~l‘ricliloroplie~~~~l 
2.~.6-~l'rlcliloroplict~~~l 
2.1-Dicliloropllcllol 
2.J-[~i~iictli~lplicnol 
?.l-l~initroplieiiol 
Z.J-Dillitrotolurllr 
2.(,-Dinitrotoluctic 
2-Chloronaphthalene 
2-Chlorophenol 
!-~‘letll\~lnaplltllnlenr 
2-Mcrh~ Ipllc‘llol 
2-Nitroaniline 
2-Nitrophenol 
3.3'-Dichlorobenzidine 
3-Nitroaniline 
1.6-Dinitro-2-meth~ipl~et~ol 
4-Bromophenyl phen~l rthrr 
4-Chloro-3-methylphenol 
4-Chloroaniline 
I-Chlorophenyl phcn>I ether 
GMethylphenol 
J-Nitroanilinc 
4-Nitrophenol 
Acenaphthene 
Acenaphth!,lene 
Anthracene 
Benzo(a)anthracene 
Benzo(n)pyrene 
Benzo(h)tluoranthcne 
Benzo(ghi)per);lene 
Benzo(k)fluoranthene 
But!,1 henzyl phthalatc 

0.65 u 
0.81 u 
0.83 u 
0.77 u 
0.78 u 

I.2 u 
1.7 u 

0.82 11 
0.85 II 

3u 
0.79 u 
0.57 U 
0.85 U 

I U 
0.6-1 11 

I.1 U 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 u 
0.88 U 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
1.9 u 
0.8 u 

0.71 u 
0.68 U 

0.7 u 
0.73 11 
0.94 I! 
0.85 U 
0.84 u 
0.88 u 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
lRX4-MWl6-OIC IRX4-MWl7-OIC IRX4-MWIS-OIC IRX4-MWl9-OIC 

0X-04-2001 0X-06-2001 08-04-2001 0X-04-2001 

0.65 U 
0.81 u 
0.83 u 
0.77 u 
0.78 11 

1.2 U 
I.7 u 

0.x5 II 
0.85 lJ 

3 I! 
0.79 u 
0.57 11 
0.85 u 

IU 
0.64 11 

I,I u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 U 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
1.9 u 
0.8 u 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 1J 
0.85 U 
0.84 u 
0.88 u 

0.65 1J 
0.81 u 
0.83 u 
0.77 u 
0.78 u 

I.2 II 
1.7 U 

0.x5 U 
0.x5 II 

3u 
0.79 u 
0.57 11 
0.85 U 

I 1J 
0.64 U 

I.1 1J 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 1J 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
1.3 u 
I.9 u 
0.8 1J 

0.71 u 
0.68 U 

0.7 u 
0.73 II 
0.94 II 
0.85 I! 
0.84 U 
0.88 u 

0.65 lJ 
0.81 1J 
0.83 u 
0.77 u 
0.78 1J 

I.2 (1 
I.7 U 

0.85 11 
0.85 lJ 

3 lJ 
0.79 1J 
0.57 1J 
0.85 U 

IU 
0.64 I! 

I.1 U 
0.7 u 
2.1 u 

0.93 u 
0.71 [J 

1.3 u 
0.88 U 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
I.9 u 
0.8 U 

0.71 11 
0.68 u 

0.7 u 
0.73 u 
0.94 lJ 
0.85 1J 
0.84 11 
0.88 u 

0.65 U 
0.81 U 
0.83 lJ 
0.77 u 
0.78 II 

1.2 u 
I.7 U 

0.85 II 
0.85 11 

3u 
0.79 1J 
0.57 lJ 
0.85 u 

IU 
0.64 U 

I.1 1J 
0.7 I! 
2.1 u 

0.93 u 
0.71 u 

I.3 u 
0.88 U 
0.99 u 
0.61 U 
0.79 u 

1.3 u 
I.3 u 
1.9 u 
0.8 u 

0.71 u 
0.68 u 

0.7 u 
0.73 u 
0.94 11 
0.85 1J 
0.84 1J 
0.88 u 

IR84-MW20-OIC 
0X-05-2001 

0.65 U 
0.81 u 
0.83 u 
0.77 u 
0.78 II 

1.2 1J 
1.7 1J 

0.85 11 
0.85 U 

3u 
0.79 U 
0.57 I! 
0.85 U 

I II 
IJ 

I.1 u 
0.7 u 
2.1 u 

0.93 u 
0.71 u 

1.3 II 
0.88 u 
0.99 u 
0.61 1J 
0.79 u 

1.3 u 
1.3 u 
1.9 u 
0.8 U 

0.71 u 
0.68 1J 

0.7 1J 
0.?3 I! 
0.9-t I! 
0.85 U 
0.84 u 
0.88 u 

IRX-I-?vlWZO-OICD 
05-05-2001 

0.65 I! 
O.Xl I! 
083 II 
0.77 II 
0 7x 11 

I.2 U 
I.7 (1 

0.85 II 
0.85 I' 

3 1: 
0 79 1: 
0.57 lJ 
0.81 I; 

I 11 
II J 
I.1 I! 
0.7 u 
2.1 u 

0.93 I! 
0.71 u 

I.3 u 
0.88 u 
0.99 u 
0.61 1J 
0.79 u 

I.3 u 
1.3 u 
I.9 LJ 
0 8 1J 

0.71 u 
0.68 l! 

0.7 I! 
0.73 l! 
0.9-l 1; 
0.85 u 
0.84 1: 
0.88 II 

F-27 



SAMPLE ID IRX-I-MWIO-OIC 
SAMPLE DATE 08-05-2001 

SE;\II\‘0L.-\TlLES (ug/L) 
Carbazole 
Cl1rpe11c 

Di-n-blll~l phthalate 

1%n-octyl phthalate 
Dibenz(a.h)anthraccne 
Dibenzofuran 
Dicth! I phthnl;nc 
I>in1ctl1yl pi1tl1;1larc 

Fluoranthene 
Fluorene 
I lesachlorohenzene 
t~csachlorobutadic~le 
I lesachlorocyclopentadicnc 
I-lcsachloroetliane 
Indeno( I .2.3-cd)p)rcnc 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphmylamine 
Naphthalene 
Nitrohenzenr 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethosy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhesyl) phthalatc 

0.x2 u 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

1.1 U 
0.65 II 
0.76 I! 
0.81 u 

I 11 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

1.4 1J 
0.75 U 
0.81 U 

2.4 U 
0.82 lJ 

2.6 U 
I.1 u 

0.87 U 
0.97 u 

2.7 U 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
IRX4-MWl6-OIC IR84-MWl7-OIC IRX4-MWIX-OIC lR84-MWl9-OIC 

08-04-200 I 08-06-2001 08-04-2001 08-04-2001 
IR84-MW20-OIC IRXJ-MW20-OICD 

08-05-2001 08-05-2001 

0.82 U 
0.75 u 
0.67 U 

I.1 U 
0.79 I! 

I.1 u 
0.65 11 
0.76 U 
0.81 U 

IV 
0.74 u 
0.73 U 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

I.4 u 
0.75 U 
0.81 u 

2.4 U 
0.82 U 

2.6 U 
1.1 LJ 

0.87 U 
0.97 u 

2.7 U 

0.82 U 
0.75 u 
0.67 U 

I.1 u 
0.79 u 

I.1 U 
0.65 II 
0.76 II 
0.81 U 

IU 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 
0.63 LJ 
0.67 U 

1.4 u 
0.75 U 
0.81 I! 

2.4 U 
0.82 U 

2.6 U 
1.1 u 

0.87 U 
0.97 u 

2.7 U 

0.82 U 
0.75 U 
0.67 U 

1.1 u 
0.79 u 

I.1 u 
0.65 I! 
0.76 U 
0.81 u 

IU 
0.74 u 
0.73 u 

I.1 1J 
0.74 II 
0.63 U 
0.63 U 
0.67 U 

1.4 u 
0.75 lJ 
0.81 u 

2.4 U 
0.82 u 

2.6 U 
I.1 U 

0.87 U 
0.97 u 

2.7 U 

0.82 1J 
0.75 u 
0.67 11 

I.1 u 
0.79 u 

I.1 II 
0.65 U 
0.76 1J 
0.81 u 

IU 
0.74 u 
0.73 u 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

I.4 u 
0.75 u 
0.81 U 

2.4 U 
0.82 U 

2.6 U 
I.1 u 

0.87 U 
0.97 u 

2.7 U 

0.82 u 
0.75 U 
0.67 U 

I.1 u 
0.79 u 

I.1 u 
0.65 II 
0.76 U 
0.81 1J 

IU 
0.74 u 
0.73 u 

1.1 lJ 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

1.4 u 
0.75 U 
0.81 u 

2.4 LJ 
0.82 u 

2.6 U 
I.1 u 

0.87 u 
0.97 u 

2.7 I! 

0.82 II 
0.75 lJ 
0.67 U 

I.1 LJ 
0.79 u 

I.1 u 
0.65 lJ 
0.76 1J 
0.81 lJ 

IU 
0.74 u 
0.73 u 

I.1 li 
0.7-t u 
0.63 U 
0.63 I! 
0.67 U 

1.4 lJ 
0.75 u 
0.81 u 

2.4 u 
0.x2 li 

2.6 U 
I.1 U 

0.87 u 
0.97 u 

2.7 U 



SAMPLEID IRX4-MWIO-OIC 
SAMPLEDATE 08-05-2001 

PESTIClDEWPCBs (@I,) 
4.4'-DDD 
4.4,-DDE 
J.4'-DDT 
Aldrin 
Dicldrin 
Endosullhn I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldchydc 
Endrm kctonc 
lleptacl~lor 
fieptachloreposide 
Methos!,chlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-I242 
PCB-1248 
PCB-1254 
PCB-I260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC(Lindane) 
gamma-Chlordane 
HERBICIDES (IQ/L) 
2.4,5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseh 
MCPA 
MCPP 
IkntachIorophcnol 
Silvex 

0.0064 U 
0.0074 u 
0.0072 lJ 
0.0064 II 
0.0069 II 
0.0069 U 
0.0066 1J 

0.007 u 
0.0087 II 
0.0064 1J 
0.0066 II 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 IJ 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 U 
0.089 u 
0.013 u 

8U 
25 IJ 

0.025 u 
0.036 U 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

1RX4-MWl6-OIC IRX4-MWl7-OIC IR84-MWl8-O!C lRX4-MWl9-OIC 
08-04-2001 08-06-2001 0X-04-2001 08-04-2001 

IRX4-MW20-OIC IRX4-MW20-OICD 
08-05-2001 08-05-2001 

0.0064 U 
0.0074 u 

0.029 J 
0.0064 1J 
0.0069 1J 
0.0069 U 
0.0066 u 

0.007 1J 
0.0087 1J 
0.0064 1J 
0.0066 Ii 
0.0071 u 
0.0068 u 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.43 u 
0.77 1J 

3.3 u 
3.9 Li 

0.59 u 
0.89 U 
0.13 u 

80 U 
250 u 

0.25 u 
0.36 U 

0.0064 UJ 
0.0074 UJ 
0.0072 lJJ 
0.0064 UJ 
0.0069 LJJ 
0.0069 UJ 
0.0066 UJ 

0.007 11.1 
0.0087 UJ 
0.0064 CJ.l 
0.0060 1J.l 
0.0071 UJ 
0.0068 UJ 
0.0084 UJ 

0.018 UJ 
0.094 UJ 

0.16 UJ 
0.3 UJ 

0.22 UJ 
0.096 UJ 
0.065 UJ 

0.23 UJ 
0.0059 1JJ 
0.0067 UJ 

0.021 J 
0.006 UJ 

0.0062 UJ 
0.0065 1JJ 

0.086 u 
0.15 u 
0.66 u 
0.78 U 
0.12 u 
0.18 U 

I.5 J 
16 U 
so u 

0.05 u 
0.072 U 

0.044 J 
0.0074 u 
0.0072 II 
0.0064 II 
0.0069 LJ 

0.023 J 
0.0066 II 

0.007 II 
0.0087 i.J 
0.0064 U 
0.0060 II 
0.0071 u 
0.0068 u 
0.0084 u 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 1J 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 

0.026 J 
0.006 u 

0.0062 U 
0.04 J 

0.043 u 
0.077 LJ 

0.33 u 
0.39 UJ 

0.059 u 
0.089 U 
0.013 u 

44 J 
25 II 

0.025 u 
0.036 U 

0.0064 U 
0.0074 u 
0.0072 LJ 
0.0064 1J 
0.0069 II 
0.0069 U 
0.0066 u 

0.007 LJ 
0.0087 11 
0.0064 U 
0.0066 II 
0.0071 11 
0.0068 U 
0.0084 u 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 U 
0.089 U 
0.057 J 

XU 
2S U 

0.025 u 
0.036 U 

0.028 J 
0.024 J 
0.042 J 

0.0064 II 
0.0069 LJ 
0.0069 U 
0.0066 1J 

0.007 1J 
0.0087 1J 
0.0064 1J 
0.0066 11 
0.0071 1J 

0.03 J 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 U 
0.0067 U 

0.025 J 
0.006 U 

0.0062 U 
0.0065 U 

0.043 u 
0.077 II 

0.33 u 
0.39 UJ 

O.OS9 U 
0.089 u 
0.013 u 

XU 
25 U 

0.025 U 
0.036 U 

0.029 J 
0.026 J 
0.047 J 

0.0064 tJ 
0.0069 II 
0.0069 lJ 
0.0066 lJ 

0.007 1J 
0.0087 II 
0.0064 1J 
0.0006 II 
0.0071 lJ 
0.0068 u 
0.0084 U 

0.018 1J 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 CJ 

0.23 U 
0.0059 U 
0.0067 1J 
0.0062 II 

0.006 U 
0.0062 U 
0.0065 U 

0.043 1J 
0.077 u 

0.33 lJ 
0.39 UJ 

0.059 U 
0.089 u 
0.013 u 

8U 
25 1J 

0.025 U 
0.036 U 

F-29 



SAMPLE ID 
SAMPLE DATE 

XIETALS(mg/L) 
~Alumltluln 

Aiitimon! 
Arsenic 
Barium 
He~lltum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potasstum 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

IR84-MWIO-OIC 
OX-05-200 I 

0.55 
0.0022 u 
0.0039 u 

0,049 J 
0.0011 J 

0.00028 u 
IO 

0.0014 u 
0.0022 J 
0.0042 U 

0.088 U 
0.0025 U 

10 
0.04 

0.000069 U 
0.0022 u 

0.86 J 
0.0045 U 
0.0015 II 

2.1 J 
0.005 U 

o.ooos2 1J 
0.012 U 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-MWI6-OIC 
08-04-2001 

0.17 I! 
0.0024 J 
0.0039 u 

0.02 J 
0.00057 J 
0.00028 u 

32.8 
0.0014 u 
0.0013 u 
0.0042 U 

0.18 
0.0025 U 

3.4 J 
0.008 J 

0.000069 U 
0.0022 u 

1.8 J 
0.0045 u 
0.0015 u 

5.9 
0.005 u 

0.00082 I! 
0.027 J 

IR84-MWI7-OIC 
08-06-2001 

0.73 
0.011 J 

0.0039 u 
0.012 J 

0.00067 J 
0.00028 u 

34.5 
0.0014 u 
0.0013 u 
0.0042 U 

1 
0.0025 u 

0.89 J 
0.0047 J 

0.000072 J 
0.0022 u 

1.1 J 
0.0045 1J 
0.0015 U 

9 
0.0054 J 
0.0027 J 

0.012 1J 

IR84-MWIX-OIC 
08-04-2001 

0.54 
0.0022 u 
0.0039 u 

0.12 J 
0.00068 J 
0.00056 J 

63.8 
0.0015 J 
0.0057 J 
0.0042 U 

0.53 
0.0025 U 

11.3 
0.24 

0.000069 U 
0.011 J 

2.4 .I 
0.0045 u 
0.0015 u 

8 
0.005 U 

0.0011 J 
0.3 I 

IRX4-MWI9-OIC 
0X-04-2001 

0.58 
0.0022 u 
0.0039 u 

0.04 J 
0.00057 J 
0.00028 u 

44.7 
0.0022 J 
0.0013 u 
0.0042 U 

0.39 
0.0025 U 

2.2 J 
0.012 J 

0.000069 U 
0.0022 u 

5.2 
0.0045 U 
0.0015 u 

22 
0.005 u 

0.00084 J 
0.012 u 

lRX4-MW20-OIC 
08-05-200 I 

0.23 U 
0.0022 UJ 
0.0077 J 

0.038 J 
0.00076 J 
0.00028 u 

72.5 
0.0015 J 
0.0013 u 
0.0042 U 

24.9 
0.0025 1J 

3.1 J 
0.16 

0.000069 U 
0.0022 u 

25 
0.0045 U 
0.0015 U 

8.7 
0.005 u 

0.0029 J 
0.012 u 

111X4-MW20.OICD 
08-05-7001 

0.22 1J 
0.0022 1J 
0.0071 J 

0.037 J 
0.00068 J 
0.00028 1J 

70.3 
0.0014 u 
0.0013 u 
0.0042 u 

24.1 
0.0025 1J 

3J 
0.16 

0.000069 1J 
0.0022 1J 

1.9 J 
0.0045 U 
0.0015 u 

8.4 
0.005 l! 

0.0026 J 
0 0 I 2 u 

SOTES: 

II = snot detected at detection limit 
J = value 1s estimated 
y/L = micrograms per liter 
mg./L = micrograms per liter 
NA = Not anal>,zed 



‘;AhlPLC ID 
SAMPLE DATE 

\‘OL1TILES (ug/L) 
I I. I -Tricliloroetliane 
I. I .2.2-Tetraclilorocthnne 
I I .2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I .2-l)ihrolllocrllallc (EDIS) 
I .2-l)lclil~~r~~ctl~~llic 
l.2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Ilutallonc 
?-Hesanonc 
I-~lcrll~l-2-pentanonr 
Acetone 
Benzene 
Bron~odichIoron~ethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dihromochloromethane 
Eth)lbenzel~e 
Isoprop!.l ether 
Meth) I tert-but) I ether 
Methylene chloride 
Styene 
Tctrachloroethene 
Toluene 
Trichlorocthene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
trans- I .3-Dicliloropropctic 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
lR84-MW2l-OIC l!<X4-MW22-0 I C IR84-MW23-01C 

08-05-2001 08-05-2001 08-06-2001 

0.15 1J 
0.25 U 

0.3 u 
0.16 U 
0.24 lJ 
0.22 Ll 
0.21 II 
0.28 u 
0.17 II 
0.41 LJ 
0.46 U 
0.23 U 

10 u 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 1J 
0.26 U 

1U 
0.13 1J 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.37 J 
0.15 u 
0.23 U 
0.18 U 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 1J 

0.15 LJ 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 II 
0.21 II 
0.28 u 
0. I7 LJ 
0.69 J 
0.46 1J 
0.23 1J 

IO u 
0.16 LJ 

IU 
0.18 u 

0.2 u 
0.2 1J 

0.12 LJ 
0.14 LJ 
0.26 U 

8.8 U 
0.13 u 
0.26 1J 

3.6 
0.69 U 
0.13 u 

0.7 J 
0.15 I! 
0.23 U 

I Ii 
0.14 u 
0.15 I! 
0.33 u 
0.12 LJ 
0.27 LJ 

0.15 Ll 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 II 
0.2 I LJ 
0.28 u 
0.17 1J 
0.41 1J 
0.46 1J 
0.23 U 

IO u 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 LJ 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 U 
0.23 LJ 
0.18 u 
0.14 LJ 
0.15 U 
0.33 u 
0.12 u 
0.27 U 

F-3 I 





SAMPLE ID 
SAMPLE DATE 

SEhll\‘OLATILES (ug/L) 
Carbazole 
Chtyene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Dibenmlimn 
Dlcth!~l pIlIIl;II:1Ic 
I>inicthyl ph~haltttu 
Fluoranthene 
l~luorcnc 
I-lesachlorobmzene 
I Icsacliloroburadicnc 
Hexachloroc~clopelltadiene 
Hesachloroethane 
Indeno( I .2.3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylaminc 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethos~)~iie~llalle 
his(2-Cliloroctli~l) cthct 
bis(2-Ethylhesyl) phthalate 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-MW2l-OIC IR84-MW22-OIC IR84-MW23-OIC 
08-05-2001 08-05-2001 08-06-200 I 

0.82 U 
0.75 u 
0.67 U 

1.1 U 
0.79 u 

I.1 u 
0.0s II 
0.76 U 
0.81 Cl 

I u 
0.74 u 
0.73 11 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

1.4 u 
0.75 u 
0.81 U 

2.4 U 
0.82 u 

2.6 u 
I.1 u 

0.87 U 
0.97 U 

2.7 U 

0.82 U 
0.75 u 
0.67 U 

I.1 II 
0.79 IJ 

I.1 II 
0.65 II 
0.76 1J 
0.81 II 

IU 
0.74 II 
0.73 II 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

1.4 u 
2.2 J 

0.81 U 
2.4 IJ 

0.82 U 
2.6 II 
I.1 II 

0.87 II 
0.97 II 

2.7 U 

0.82 11 
0.75 u 
0.67 U 

I.1 II 
0.79 II 

I.1 II 
0.6s 1 J 
0.76 (I 
0.81 (J 

IU 
0.74 1J 
0.73 II 

I.1 u 
0.74 u 
0.63 U 
0.63 U 
0.67 U 

I.4 u 
0.75 u 
0.81 IJ 

2.4 U 
0.82 U 

2.6 U 
I.1 u 

0.87 U 
O.Y7 LJ 

2.7 U 

F-33 



PESTICIDESII'~‘Bs(u~iL) 
-!.I'-DUD 
J.-l'-l>l‘)l~ 
4.4'-DIYI' 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Etidosulfan sulfate 
Endrin 
Endrin aldch!,de 
Endrin ketone 

Heptachlor 
Heptachlorcposide 
Methosychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1218 
PCB-1254 
PCB-1260 
Tosaphetir 
alpha-BIHC 
alpha-Chlordanc 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gatntna-Chlordanc 
HERBICIDES (ug/I.) 
2.4.5-T 
2.4-D 
2.GDB 
Dalapon 
Dicamha 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silves 

APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRX4-MW21-OIC 
0x-05-2001 

0.036 J 
0.0074 11 

0.046 J 
0.0064 1J 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 LJ 
0.0087 U 
0.0064 U 
0.0066 u 
0.0071 u 
0.0068 U 
0.0084 U 

0.018 u 
0.094 u 

0.16 U 
0.3 u 

0.22 u 
0.096 U 
0.065 U 

0.23 U 
0.0059 U 
0.0067 U 

0.029 J 
0.006 U 

0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 UJ 

0.059 u 
0.089 U 

0.16 J 
8U 

25 U 
0.025 U 
0.036 U 

IR84-MW22-OIC 
08-05-2001 

0.13 u 
0.15 Ii 
0.14 CJ 
0.13 u 
0.14 u 
0.14 u 
0.13 Ll 
0.14 u 
0.17 u 
0.13 1J 
0.13 u 
0.14 u 
0.14 u 
0.17 u 

0.018 U 
0.094 u 

0.16 u 
0.3 u 

0.22 u 
0.096 11 
0.065 U 

4.6 U 
0.12 CJ 
0.13 u 
0.12 u 
0.12 u 
0.12 u 
0.13 u 

0.086 1J 
0.15 LJ 
0.66 u 
0.78 U 
0.12 u 
0.18 U 

0.026 UJ 
I6 U 
50 u 

0.05 u 
0.072 U 

IR84-MW23-OIC 
08-06-2001 

0.0064 U 
0.0074 II 
0.0072 U 
0.0064 U 
0.0069 U 
0.0069 U 
0.0066 u 

0.007 u 
0.0087 U 
0.0064 U 
0.0066 u 
0.0071 LJ 
0.0068 u 
0.0084 U 

0.018 U 
0.094 u 

0.16 U 
0.3 u 

0.22 1J 
0.096 U 
0.065 U 

0.23 U 
0.0059 u 
0.0067 U 
0.0062 U 

0.006 U 
0.0062 U 
0.0065 U 

0.043 u 
0.077 u 

0.33 u 
0.39 1JJ 

0.059 U 
0.089 U 
0.013 u 

8U 
25 U 

0.025 LJ 
0.036 I! 



APPENDIX F 
GROUNDWATER ANALYTICAL DATA 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

UOTES: 

U = not detected at detection limit 
J = value is estimated 
ug/L = micrograms per liter 
mg/L = micrograms per liter 
NA = Not analyzed 

IRX4-MW2l-OIC IRX4-MW22-OIC IR84-MW23-OIC 
0X-05-2001 0X-05-2001 08-06-2001 

0.56 
0.0022 J 
0.0039 u 

0.11 J 
0.0006 J 

0.00028 I! 
x7.x 

0.0014 u 
0.0013 u 
0.0042 u 

0.33 
0.0025 U 

7.6 
0.069 

0.000069 u I 
0.0027 J 

II 
0.0045 U 
0.0015 U 

13.9 
0.005 u 

0.0037 J 
0.013 J 

0.52 
0.0022 u 
0.0039 u 

0.033 J 
0.000X9 J 
0.00028 lJ 

49.7 
0.00 I4 II 
0.00 I3 II 
0.0042 u 

0.37 
0.0025 II 

3.3 J 
0.022 

:).000069 U 
0.0022 II 

9.1 
0.0045 u 
0.0015 II 

Il.6 
0.005 II 

0.0012 J 
0.012 lJ 

0.52 
0.0022 u 
0.0039 II 
0.0073 J 

0.00063 J 
0.00061 J 

34.6 
0.0014 II 
0.0013 11 
0.0042 l.J 

25.X 
0.0025 1J 

1.7 J 
0.066 

0.000069 II 
0.0022 1J 

0.69 U 
0.0045 u 
0.0015 U 

3.2 J 
0.005 I! 

0.00082 u 
0.012 u 

F-35 



SAMPI .E ID 
DEPTIH 
SAMPLE DATE 

\‘OL.-il‘II,ES (ug/kg) 
I. I. I -Trichloroethanc 
I. I .2.2-Tetrachloroetliane 
1. I .2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
l.2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tctrachloride 
Chlorobenzene 
Chloroethanr 
Chloroform 
Chloromethane 
I>ibromochloromerhane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-hut),1 ether 
Methl,lene chloride 
Styrene 
Tetrachloroethcne 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-l.3-Dichloropropenc 
trawl .3-Dichloropropene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

X+MW 15-04 
7-9 

07-3 I-200 I 

I2 u 
I4 I! 
20 u 
17 u 
21 u 
14 u 
36 u 
12 lJ 

100 u 
37 u 
36 U 
93 u 

160 J 
12 u 
20 u 
32 II 
43 u 
I2 u 
IO u 
46 u 
12 (I 
19 u 
I6 U 

1000 
51 U 
14 u 
51 U 
21 u 
I9 u 

310 I! 
21 u 
I4 u 

2800 
I5 U 
I4 U 

X4-M W 16-07 
I3 - I$ 

07-3 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

X4-MW 17-07 
l3- IS 

07-3 I-200 I 

II u 
12 1J 
I7 u 
15 u 
19 u 
12 u 
32 U 
IO u 
88 u 
33 u 
32 U 
82 u 
19 u 
II u 
I7 u 
28 u 
38 u 
II u 

8.8 u 
40 u 
II u 
16 U 
14 u 
I5 u 
50 U 
12 u 

270 U 
I9 1J 
I6 U 
II u 
I9 11 
I2 u 
21 u 
I3 u 
I2 u 

IRX4-MW IX-04 
7-9 

ox-o l-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MW 19-06 
II - I3 

ox-o I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-MW2 I-04 
7-9 

08-02-200 I 

IU 
2u 

I.3 u 
0.65 U 

I.3 u 
0.81 u 

I.6 U 
0.84 u 

3.X J 
I.9 u 
2.1 u 
I8 J 

0.72 U 
I.3 u 
I.8 u 

2u 
0.87 u 

I.1 u 
0.3 U 

2.5 u 
0.91 u 

1.4 u 
1.2 u 

0.66 u 
0.98 II 
0.94 u 

1.4 lJ 
0.56 U 

I.3 u 
0.59 U 
0.85 u 

1.6 U 
2.1 lJ 

0.71 u 
0.96 U 

111X4-MW22-02 
3-j 

0X-03-200 I 

0.X7 LJ 
1.7 II 
I.1 I! 

0.55 u 
I.1 u 

0.69 U 
I.3 lJ 

0.71 u 
2.6 1J 
I.6 U 
I.8 u 

2u 
0.62 U 

I.1 U 
I.5 U 
1.7 u 

0.74 u 
0.95 U 
0.49 u 

2.1 u 
0.9X J 

1.2 u 
I u 

0.56 U 
0.83 u 

0.8 u 
1.2 u 

0.47 11 
I.1 u 
0.5 lJ 

0.72 U 
I.3 II 
I.8 L! 

0.61 U 
0.81 U 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SEXII\‘OlATII.I~S (ul&g 
I .2.3-‘I‘richlorohct~ze~~e 
1,2-Dichlorobenzenr 
I .3-Dichlorobenzene 
I ,J-Dichlorobenzenr 
2.2’-Osybis( I -Chloroprop~ule) 
2.4.5-T;ichlorophenol 
2.4.6-Trichlorophrnol 
2.4-Dichlorophenol 
2.4-Dimethylphrnol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphtllalcne 
2-Chlorophenol 
2-Mcthylnaphthalrne 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dicltlorobcltzidillc 
3-Nitroaniline 
4.6.Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
J-Chloro-3-methylphenol 
4-Chloroaniline 
J-Chlorophenyl phen),l ether 
4-Methylphenol 
4-Nitroaniline 
J-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-MW Is-04 84-M W 16-07 84-MW 17-07 IR84-MW I S-04 IR84-MW 19-06 
7-9 I3 - IS 13- 15 7-9 II - I3 

07-31-2001 07-3 l-200 I 07-3 I-2001 08-01-2001 08-O l-200 I 

610 LJ 
590 u 
620 U 
620 U 
650 U 
690 U 
790 LJ 
620 U 

1000 u 
1400 u 
570 U 
600 U 
600 U 
650 II 

27000 
570 U 
570 u 
570 II 
490 u 

1700 u 
2000 u 

760 U 
640 U 
640 U 
650 U 
590 u 
850 u 

2400 U 
640 U 
590 u 
610 U 
690 U 
750 u 
720 U 
690 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

58 U 
56 U 
59 U 
59 u 
62 LJ 
65 U 
75 U 
59 u 
95 u 

130 u 
54 u 
57 LJ 
57 u 
62 u 
57 u 
54 u 
54 u 
54 LJ 
46 U 

170 u 
190 u 
72 U 
60 U 
60 U 
62 U 
56 U 
80 U 

220 LJ 
60 U 
56 u 
58 u 
65 U 
71 u 
69 U 
65 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MW2 I-04 
7-9 

08-02-2001 

59 LJ 
57 u 
61 U 
61 U 
63 U 
67 U 
76 U 
61 U 
97 u 

130 u 
56 U 
58 U 
58 U 
63 U 
58 U 
56 U 
56 U 
56 LJ 
47 u 

170 LJ 
190 u 
74 u 
62 U 
62 U 
63 U 
57 U 
82 U 

230 U 
62 U 
57 U 
59 U 
67 U 
73 u 
70 u 
67 U 

IR84-MW22-02 
3-j 

08-03-200 I 

58 LJ 
56 1J 
59 u 
59 II 
62 u 
65 u 
75 LJ 
59 LJ 
95 u 

I30 11 
5-l LJ 
57 LJ 
57 11 
62 lJ 
37 LJ 
54 u 
54 li 
5-l II 
46 U 

170 LJ 
190 11 
72 II 
60 1J 
60 U 
62 U 
56 U 
80 LJ 

220 LJ 
60 U 
56 U 
58 U 
65 U 
71 u 
69 1J 
65 U 

F-37 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SE~ll\‘ol..~~l‘ll~ES (ugqg 
Bcnzo(k)tluorantllcne 
Butyl henzyl phthalate 
Carbazole 
Chrjsene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracenr 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hcxachlorobutadienr 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I ,2,3-cd)p),rene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
bis(2-Chloroetlios!.)i~ietli~ilie 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJiUNE, NORTH CAROLINA 

X4-MW 15-04 
7-9 

07-31-2001 

660 LJ 
640 U 
650 U 
570 U 

1900 u 
670 U 
640 U 
620 U 

1900 u 
2000 u 

700 LJ 
600 U 
700 LJ 
560 U 
750 LJ 
600 U 
870 U 
550 U 
550 U 
610 U 

8500 
570 u 

1500 u 
3400 J 

610 U 
NA 
640 U 
590 LJ 
640 U 
670 U 

84-MW 16-07 
13 - I5 

07-31-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84.MW 17-07 
I3 - IS 

07-3 I-200 I 

63 LJ 
60 U 
62 U 
54 U 

180 U 
64 U 
60 U 
59 u 

I80 U 
190 I! 
66 u 
57 u 
66 LJ 
53 U 
71 u 
57 u 
83 u 
52 u 
52 u 
58 U 
58 u 
54 u 

140 u 
62 U 
58 U 

NA 
60 U 
56 LJ 
60 U 
91 J 

IR84-MW 18-04 
7-9 

08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MWl9-06 
II - I3 

08-O I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MW2 I-04 IRYJ-MW22-02 
7-9 3 - 5 

08-02-2001 08-03-200 I 

64 LJ 
62 U 
63 U 
56 U 

180 u 
65 U 
62 U 
61 U 

180 U 
190 u 
68 u 
58 U 
68 LJ 
55 U 
73 u 
58 U 
85 LJ 
53 U 
53 U 
59 U 
59 U 
56 U 

I50 U 
63 U 
59 LJ 

NA 
62 LJ 
57 1J 
62 U 

150 .I 

63 li 
60 LJ 
62 1: 
54 lJ 

I80 Cl 
64 LJ 
60 U 
59 LJ 

I80 u 
I90 u 
66 u 
57 U 
66 u 
53 Ll 
71 u 
57 U 
83 L! 
52 U 
52 u 
58 LJ 
$3 LJ 
54 u 

I40 u 
62 LJ 
58 U 

NA 
60 I! 
56 Li 
60 U 

1800 



SAMPLE ID 
DEPTH 
SAhlPLE DATE 

PESTICIDEYPCBs (up/kg) 
-I.l’-DDD 
4.4’.DDE 
4.4’.DDT 
Aldrin 
Dicldrin 
r~ndoslllfiIn I 
I’ndosulfan II 
Endosulfan sllll-~te 
Cndrin 
Endrin aldehyde 
Endrin ketone 
IHeptnchlor 
Heptachlor eposide 
Methosychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1218 
PCB-1254 
PCB-I 260 
Tosaphenc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BtIC (Liildanc) 
zanma-Chlordane 
ilERBKlDES (up/kg) 
2.4.5-T 
2.4-D 
?.+DB 
Dalapon 
Dicamba 
Dichlorprop 
n;nnr.A Ulll”JC” 
llCPA 
MCPP 
Pentachlorophenol 
Sil\es 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-MWIS-04 
7-9 

07-3 l-2001 

2u 
I.4 u 
3.2 II 
1.4 U 
3.7 li 
1.7 u 

0.95 u 
0.7 u 
I.5 LJ 
3.7 u 

0.65 U 
I.5 LJ 
1.6 LJ 

2u 
6.6 U 
24 u 
14 u 
22 u 
5.1 U 
25 U 
54 
I7 LJ 

I.1 u 
1.5 I! 
I.1 u 
1.2 LJ 
I.4 11 
I.4 u 

3.9 LJ 
66 LJ 
49 u 
46 U 
I9 I! 
I2 u 
15 IJ 

2900 LJ 
3400 u 

12 u 
4.9 LJ 

X4-MWl6-07 
13 - I5 

07-3 I-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
6.6 u 
24 U 
I4 u 
22 CJ 
5.7 LJ 
25 LJ 

9.2 u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 

X4-MW 17-07 
I3 - IS 

07-3 l-200 I 

0.93 LJ 
0.67 u 

I.5 u 
0.65 U 

1.x LJ 
0.79 CJ 
0.45 LJ 
0.33 u 
0.72 U 

1.X u 
0.31 u 
0.72 U 
0.78 u 
0.97 u 

6.3 U 
22 u 
I3 u 
21 u 

5.4 LJ 
24 U 
X.8 LJ 
8.2 U 

0.54 LJ 
0.7 u 
I.7 J 

0.57 II 
0.67 LJ 
0.67 U 

3.7 LJ 
63 LJ 
46 I! 
44 u 
18 U 
I2 LJ 
!4 u 

2700 U 
3200 U 

II u 
4.6 U 

F-3’) 

IR84-MW I X-04 
7-9 

08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.4 U 
23 U 
I3 LJ 
22 u 

5.6 U 
24 U 
8.9 LJ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 

IR84-MWl9-06 
II -13 

08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.6 U 
24 CJ 
I4 u 
22 u 
5.7 U 
25 U 

9.2 LJ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
N/2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-MW2 l-04 IR8J-lclW22-02 
7-9 3-5 

08-02-2001 08-03-200 I 

0.96 LJ 
0.69 LJ 

I.6 LJ 
0.67 II 

1.x Ii 
0.81 II 
0.46 U 
0.34 LJ 
0.74 u 

I.8 u 
0.32 LJ 
0.74 u 

0.8 U 
2.9 J 
6.4 LJ 
23 U 
I3 1J 
22 u 

5.6 1J 
24 li 

9 LJ 
8.4 U 

0.56 1J 
0.71 u 
0.56 LJ 
0.5X LJ 
0.09 u 
0.69 U 

3.x II 37 
64 LJ 0.3 
47 LJ 46 
45 LJ 44 
18 U IX 
I2 LJ 12 
I 5 l-1 I.4 

2800 u 2700 
3300 u 3200 

I2 u II 
4.7 u 4.6 

0.0.: 1 / 
0.67 L / 

I.5 U 
0 65 Ii 

I.8 I, 
0.79 I’ 
0.45 I! 
0 33 I ’ 
0.72 II 

I 8 Lj 
0.31 u 
0.72 I! 
078 U 
0.97 u 

6.3 I! 
22 u 
I3 u 
21 I! 

5.4 I. 
21 li 
8.8 u 
8.2 LJ 

0.54 I! 
0.7 U 

0.54 Li 
0.57 II 
0 67 II 
0.67 Lj 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

METALS (mgkg) 
Aluminum 
Antimoq 
Arsenic 
Barium 
Be~llium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEL:.\I I~~‘I)ROC,-IRBONS 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (ug//kgi 
CON\‘ENTION~I 1 1 
Cyanide, Total (mgkg) 
Percent Solids (%) 

84-MW15-04 
7-9 

07-3 I-2001 

2360 
0.61 UJ 
0.62 J 
12.8 J 

0.057 u 
0.054 U 

390 J 
3.6 

0.29 J 
0.63 J 
1140 

3 
117 J 
6.5 

0.014 J 
0.51 J 
96.1 J 
0.39 u 
0.19 u 
62.4 U 
0.62 U 

4.2 J 
2.1 J 

NA 
NA 

NA 
80.1 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-MWl6-07 
13 - I5 

07-3 l-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
80.5 

X4-MW 17-07 
13 - 15 

07-3 I-2001 

630 
0.58 UJ 
0.35 u 
0.92 J 

0.054 U 
0.05 I II 

71.4 J 
1.2 

0.18 u 
0.32 U 
549 

0.87 
16.4 J 

I.5 J 
0.0099 u 

0.32 U 
21.3 J 
0.37 u 
0.18 u 
59.2 U 
0.59 u 

I.2 J 
2.7 

NA 
NA 

NA 
84.5 

lR84-MW 18-04 
l-9 

08-O l-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
82.9 

IR84-MW 19-06 
II - 13 

08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
80.4 

IR84-MW21-04 
7-9 

08-02-200 I 

4610 
0.59 UJ 
0.38 J 

8.8 u 
0.056 U 
0.052 u 

971 J 
4.1 

0.18 U 
0.34 J 
801 
3.5 J 
117 J 
5.2 

0.037 J 
0.65 J 
81.6 J 
0.38 u 
0.18 u 
60.6 LJ 
0.61 U 

2.3 J 
I.5 U 

NA 
NA 

NA 
82.5 

IRS+hlW22-02 
3-j 

0X-03-2001 

3470 
0.58 LJ 
0.58 J 

6J 
0.054 LJ 
0.051 u 

385 J 
5.7 

0.29 J 
1.8 J 

2670 
3.7 
II1 J 
6.2 

0.018 J 
1.3 J 

92.5 J 
0.37 u 
018 u 
59.2 U 
0.59 I! 

5.S J 
3 

NA 
NA 

Nh 
84.5 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

\‘OLATILES (ug/kg) 
I, I. I -Trichloroethane 
I, I ,2.2-Tctrachloroctllati~ 
I. I .2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
j-Methyl-2-pentanc,ne 
Acetone 
Benzene 
Bromodichloromethanc 
Bromoform 
Bromomethane 
Carbon disultide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
DibromochlorometIiane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Syrene 
Tetrachtoroethene 
Toluene 
Trichtorocthcnc 
Vinyl chloride 
Xylenes (total) 
cis-1.3-Dichloropropene 
trans-I .3-Dichloropropene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDINC 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-MW23-01 IR84-DPI 5-03 lR84-DPI S-02 IR84-DP45-03 
I-3 5-7 3-5 5-7 

0X-03-2001 07-18-2001 07- 19-200 I 07-21-2001 

IR84-DP46-02 IR84-DP47-01 
3-5 l-3 

07-21-2001 07-21-2001 

IRS&DPd9-01 
I-3 

07-21-2001 

1.3 u 
2.6 u 
1.7 u 

0.82 u 
I.7 u 

I LJ 
2u 

I.1 u 
3.8 U 
2.4 U 
2.7 U 
I4 J 

0.92 U 
I.7 LJ 
2.3 U 
2.6 U 
I.1 LJ 
I.4 u 

0.74 LJ 
3.1 u 
1.2 u 
I.8 U 
I.6 U 

0.89 J 
1.2 u 
1.2 u 
I.8 U 
2.1 J 
1.7 u 

0.75 U 
I.1 u 

2u 
4.1 J 

0.91 u 
1.2 u 

32 II 
34 U 
52 U 
43 u 
52 u 
34 U 
93 u 
29 U 

260 U 
97 u 
93 u 

240 U 
54 LJ 
32 I! 
52 u 
82 R 

110 u 
32 U 
26 U 

120 u 
32 U 
49 1J 
40 u 

140 J 
790 u 

3200 LJ 
130 1J 
54 u 
47 u 
32 U 
55 U 
34 u 
63 U 
37 u 
36 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I LJ 
2 U 

I.3 U 
0.64 U 

I.3 u 
0.81 1J 

I.5 u 
0.83 U 

3u 
1.9 u 
2.1 u 
2.3 LJ 

0.72 U 
1.3 u 
1.8 u 

2u 
0.86 u 

I.1 u 
0.58 u 

2.4 U 
0.91 u 

I.4 u 
1.2 u 

0.63 U 
II u 
22 u 
1.4 u 

0.55 u 
1.3 u 

0.59 u 
0.84 u 

I.5 u 
2.1 u 

0.71 u 
0.95 u 

I u 
2u 

I.3 u 
0.64 U 

I.3 LJ 
0.81 1J 

1.6 U 
0.83 U 

3u 
1.9 1J 
2.1 u 
2.3 U 

0.72 U 
I.3 u 
I.8 U 

2u 
0.87 u 

I.1 u 
0.58 U 

2.4 U 
0.91 u 

1.4 u 
1.2 u 

0.65 U 
II u 
22 u 
I.4 u 

0.55 u 
1.3 u 

0.59 u 
0.84 U 

I.6 LJ 
2.1 u 

0.71 u 
0.95 u 

I 1J 
2 1J 

I.3 u 
0.64 u 

1.3 u 
0.81 U 

I.6 U 
0.83 U 

3u 
I.9 lJ 
2.1 u 
2.3 U 

0.72 U 
I.3 !J 
1.8 U 

2u 
0.86 u 

I.1 u 
0.58 U 

2.4 U 
0.91 u 

I.4 u 
I.2 u 

0.65 U 
II u 
22 u 
1.4 u 

0.55 U 
I.3 u 

0.59 U 
0.84 u 

I.6 U 
2.1 u 

0.71 u 
0.95 LJ 

I LJ 
2 1J 

I.3 u 
0.63 LJ 

I.3 11 
0.79 II 

I.5 U 
0.81 u 

2.9 CJ 
I.8 LJ 
2.1 u 
2.3 U 
0.7 u 
1.3 LJ 
1.7 LJ 

2u 
0.85 1J 

I.1 LJ 
0.56 U 

2.4 u 
0.89 u 

1.4 u 
1.2 u 

0.63 U 
II u 
22 u 
I.4 LJ 

0.54 1J 
1.3 u 

0.57 U 
0.82 li 

I.5 U 
2.1 u 

0.69 U 
0.93 1J 

F-4 I 



SAMPLE ID 
DEPTl I 
SAMPLE DATE 

SER1IVOL;\1‘ILES (ug/kg) 
I .2.4-Trichlorobenzene 
I ,2-Dichlorobcnzwe 
I .3-Dichlorobenzene 
I .+Dichlorobenzene 
2.2’-Osybis( I -Chloroprol)alic) 
2.3.~-l‘ricl~lorophe~~~~l 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethglphe~~ol 
2.4-Dinitrophenoi 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthnlelie 
2-Chlorophenol 
2-Methylnaphtlialene 
2-Mcthylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobrnzidinc 
3-Nitroaniline 
4.6-Dinitro-2-metl~~ipl~e~rol 
4-Broniophcnyl pheql ether 
4-Chloro-3-ineth)lplienol 
-I-Chloroaniline 
J-Chlorophenyl phen),l ether 
4-Methylphenol 
4-Nitroanilinc 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)p)rene 
Benzo(b)fluoranthene 
Benzo(ghi)perylcne 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

lR84-MW23-01 
I-3 

08-03-2001 

74 u 
71 u 
75 u 
75 u 
7s u 
x3 I! 
95 U 
75 U 

120 u 
170 u 
69 U 
72 U 
12 I! 
7x u 
72 U 
69 U 
69 U 
69 u 
S9 U 

210 u 
240 U 

92 U 
77 u 
77 u 
78 u 
71 u 

100 u 
290 U 

77 lJ 
71 u 
74 u 
83 u 
90 u 
87 u 
83 u 

IR84-DP15-03 
5-7 

07-l X-2001 

630 U 
600 U 
640 U 
640 U 
660 (J 
700 u 
800 u 
640 U 

1000 U 
1400 u 
590 u 
610 U 
610 II 
660 u 

9100 
590 u 
590 u 
S90 U 
500 u 

1800 li 
2000 u 

780 u 
650 U 
650 II 
660 U 
600 U 
870 I! 

2400 U 
950 J 
600 U 
630 U 
700 u 
770 u 
740 II 
700 u 

IR84-DPI X-02 
3-5 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP45-03 
S-7 

07-21-2001 

54 u 
52 u 
55 u 
55 U 
58 u 
61 U 
70 u 
SS U 
88 u 

120 u 
Sl U 
53 u 
53 u 
58 u 
53 U 
Sl U 
51 u 
51 u 
43 u 

I50 U 
180 U 
67 u 
S6 U 
S6 U 
S8 U 
52 U 
7S U 

210 u 
61 J 
S2 U 

190 J 
780 
660 
880 
350 J 

IR84-DP46-02 
3-S 

07-2 I-200 I 

140 lJ 
130 u 
140 u 
I40 u 
140 II 
150 u 
170 u 
140 u 
220 u 
300 u 
130 u 
130 u 
130 11 
140 u 
130 u 
130 u 
130 u 
130 u 
110 u 
390 u 
440 u 
170 u 
140 u 
140 u 
140 u 
130 u 
190 u 
530 u 
370 J 
130 u 
830 J 

3000 
2600 
2x00 
1200 

IR84-DP47-01 
l-3 

07-2 I-200 I 

54 I! 
52 U 
55 U 
SS U 
SX I! 
61 U 
70 u 
SS U 
x9 u 

I20 u 
51 u 
S3 U 
53 u 
SX U 
S3 U 
51 U 
51 U 
51 u 
43 u 

160 U 
180 U 
68 U 
S7 U 
S7 II 
58 u 
52 u 
15 lJ 

210 u 
230 J 

S2 [I 
320 J 
640 
S90 
720 
340 J 

IRS&DP39-0 I 
I-3 

07-2 I-200 I 

S3 1J 
51 u 
54 u 
54 u 
56 lJ 
60 U 
68 li 
54 u 
x7 LJ 

120 u 
50 lJ 
52 11 
S2 1J 
56 U 
52 u 
SO U 
SO U 
so u 
-12 u 

150 1J 
170 u 
66 u 
SS U 
55 li 
56 li 
51 ti 
74 II 

210 u 
sj I! 
51 II 
S3 lJ 
60 U 
6S U 
63 lJ 
60 U 

t 



SAMPLE ID IRX4-MW23-01 
DEPTH l-3 
SAh1PI.E DKlT 0x-03-2001 

s1~:~II\‘oI.:~‘l‘ll.l~:s (llfi/l<f) 
Uctizo(~)tluom~~tlicllc 
Butyl benzyl plltllal~tte 

C‘XtXiZ(llL! 

Clirh xnc 
lh-n-hll1~ I ~lhlh:llillc 
Di-n-octyl pllM:ll~ 

Dihc~i~(a.li);~~~tlir;~c~~~c 
Dih~llZOlllr;lll 
Dielhyl phthalatc 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hcsachlorobenzene 
tlesachlorohutadiene 
Hesachloroc!-clopcnt~diclle 
Hesachloroethane 
Indeno( I .2.3-cd)pyene 
lsophorone 
N-Nitrosodi-n-prop!lamiIle 
N-Nitrosodiphrnylamine 
Naphthalene 
Nitrobenzene 
Prntachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
bis(2-Chloroethosy)mcthane 
bis(2-Chloroethyl) ether 
his(2-Ethylhesyl) phthalate 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DPl5-03 
5-7 

07-I X-200 I 

80 II 680 u 
77 U 650 U 
7X u 660 II 
60 (1 5’)O I J 

230 U I900 u 
Xl II 600 II 
77 II 050 II 
75 II I300 J 

230 U 1900 u 
240 U 2000 1J 

84 u 720 U 
72 U I500 J 
84 II 720 U 
6X LJ 570 U 
90 u 770 u 
72 U 610 U 

II0 1J 890 I! 
66 LJ 560 I! 
66 u 560 U 
74 u 630 U 
74 u 2000 J 
69 u 590 U 

I80 u I500 u 
78 u 3400 J 
14 u 630 U 

NA 
77 u 650 II 
71 u 600 U 
77 u 650 U 
81 u 690 I! 

IRX4-DPl8-02 
3-5 

07- I O-200 I 

NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP45-03 
j-7 

07-2 l-200 I 

280 J 
56 U 

II0 .I 
750 
170 lJ 
60 II 
98 J 
55 IJ 

170 LJ 
I80 u 

1200 
61 J 
62 U 
50 U 
66 u 
53 II 

340 J 
49 u 
49 1J 
54 U 
54 u 
51 u 

130 u 
610 

54 u 
NA 
900 

52 u 
56 U 

300 J 

IRX4-DP46-02 
3-5 

07-2 I-200 I 

I700 
I30 II 
480 J 

3 IO0 
420 LJ 
I50 II 
430 J 
200 (I 
420 U 
440 u 

4800 
310 J 
160 U 
120 u 
170 u 
130 1J 

1200 
120 u 
120 u 
140 lJ 
140 u 
130 u 
330 u 

3100 
140 u 
NA 

4100 
130 u 
140 u 
!50 J 

lR84-DPJl-01 
1-3 

07-2 I-200 I 

350 J 
57 II 

IX0 J 
710 
I70 1J 
60 (1 

IO0 J 
I60 S 
170 u 
180 u 

I500 
230 J 

62 lJ 
50 U 
94 J 
53 u 

350 J 
49 u 
49 u 
54 U 
55 J 
51 u 

130 1J 
1400 

54 U 
NA 

1100 
52 U 
57 U 
60 Li 

IR81-DP-l9-01 
I - 3 

07-2 I-200 I 

57 u 
jj (J 
56 Ii 
50 Ii 

100 11 
so I’ 
jj (I 
54 Ii 

160 I! 
170 U 
61 lJ 
52 u 
61 li 
49 lJ 
65 U 
52 u 
76 I! 
48 U 
38 II 
53 u 
53 ll 
50 u 

130 u 
56 lJ 
53 U 

NA 
55 U 
51 U 
55 U 
59 u 

F-43 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

PESTIClBES/PCBs (u~/lig) 
4.4’.DDD 
4,4’-DDE 
4.4’-DDT 
Aldrin 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor eposide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I 254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindanr) 
gamma-Chlordnne 
HERBICIDES (ugkg) 
2.4.5-T 
2.4-D 
2.4.DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 8UBUILDING 45 AREA 
MCB. CAMP LEJEUNE. NORTH CAROLINA 

lR84-MW23-01 
I-3 

08-03-2001 

5.3 
1.7 u 
3.9 u 
I.7 U 
4.5 II 

2u 
I.1 u 

0.84 u 
1.8 U 
4.5 u 

0.78 u 
I.8 U 

2u 
2.5 U 

8U 
29 U 
I7 u 
27 u 

6.9 u 
30 u 
11 u 
21 u 
1.4 u 
I.8 u 
1.4 u 
1.4 u 
I.7 u 
1.7 II 

4.7 u 
80 U 
59 u 
56 U 
23 U 
15 u 
18 U 

3500 u 
4100 u 

15 u 
5,9 U 

IR84-DPI 5-03 
5-7 

07-18-2001 

9.1 J 
3.6 U 
8.3 u 
3.5 U 
9.6 u 
4.3 u 
2.4 U 
1.8 U 
3.9 u 
IO J 

I.7 u 
3.9 u 
4.2 U 
24 J 
68 u 

240 U 
140 u 
230 U 

59 U 
260 U 

II00 
44 U 

2.9 U 
3.8 U 
2.9 U 
3.1 u 
3.6 U 
3.4 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP 18-02 
3-5 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
600 U 

2100 u 
1200 u 
2000 u 

520 U 
2300 U 

45000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F 

IR84-DP4S-03 
5-7 

07-2 I-2001 

46 J 
I3 LJ 
29 u 
I2 u 
33 II 
15 u 

8.4 lJ 
6.2 U 
I3 LJ 
33 u 
5.8 U 

200 J 
63 J 
18 U 

590 u 
2100 u 
1200 u 
2000 u 

510 u 
2200 II 

820 U 
I50 (I 

IO u 
620 J 

IO IJ 
11 lJ 
I3 u 

730 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRR4-DP46-02 IR84-DP47-01 
3-5 I-3 

07-21-2001 07-2 l-200 I 

88 U 
63 U 

140 LJ 
61 1J 

170 u 
74 u 
42 U 
31 u 
68 u 

170 u 
29 U 

790 
200 J 

91 u 
590 U 

2100 U 
1200 u 
2000 u 

510 U 
5000 

820 u 
770 u 

51 U 
2200 J 

51 u 
53 U 
63 U 

2600 

880 U 
630 U 

1400 u 
610 II 

1700 1J 
740 u 
420 U 
310 u 
680 I! 

1700 u 
290 U 

6900 
730 u 
910 u 
590 u 

2100 u 
I200 u 
2000 u 

47000 
2200 u 

820 u 
7600 U 

510 U 
14000 J 

510 U 
530 U 
630 U 

I8000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRXJ-DP49-0 I 
I-3 

07-2 I-200 I 

0.86 U 
0.62 U 

I.4 u 
0.6 IJ 
1.8 

0.73 u 
0.41 u 

0.3 u 
0.66 1J 

I.6 U 
0.28 u 

I.6 J 
0.72 lJ 
0.89 U 

5.7 1J 
21 u 
I2 u 
20 u 

5u 
22 1J 

8 II 
7.5 I! 
0.5 U 

0.64 U 
0.5 lJ 

0.52 U 
0.62 U 
0.62 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

XIET..\LS (nlfgqg 
Al~llllillL~l~l 

Antimon), 
Arsenic 
Barium 
Beryllium 
Cadmium 
CalCilllll 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercuq 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEWI lI\‘DROC.ARROSS 
TPH (as Diesel) (n&g) 
TPH (as Gasoline) (u&g) 
COXl’ENTIONhL 
Cyanide. Total (m/kg) 
Percent Solids (%) 

APPENDIXF 
SUBSURFACESOILANALYTICALDATA 
REMEDlALINVESTICATION,CTO-0219 

OPERABLE UNIT19,SlTE84/BUILDING4SAREA 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

IR84-MW23-01 IR84-DPl5-03 IR84-DPI X-02 IRX4-DP45-03 IR84-DP46-02 IRX4-DP47-01 IRX4-DPJO-0 I 
l-3 j-7 3-5 5-7 3-5 I-3 I-3 

08-03-2001 07-18-2001 07-19-2001 07-2 I-2001 07-21-2001 07-21-2001 07-2 I-2001 

4900 6500 NA 3140 2770 2740 
0.74 u 1.3 B NA 0.54 U 0.54 u 0.6 J 
0.94 B 2 NA 0.37 J 0.63 J 0.7 J 
21.6 B 15.1 J NA 6.2 J 7.1 J II.8 J 

0.1 B 0.13 B NA 0.051 u 0.051 U 0.064 J 
0.065 U 0.097 J NA 0.048 u 0.048 u 0.048 U 
1400 21500 NA 3260 J 3220 J 1640 J 

4.8 9.7 NA 9.9 3.5 2.8 
0.38 B 0.68 J NA 0.37 J 0.17 u 0.21 J 

4.2 5.1 NA 3.4 3 I.8 J 
1700 6140 NA 2320 1710 1680 

9.1 11.4 NA 5 8.9 5.7 
168 B 648 NA 147 J 124 J 101 J 
7.8 35 NA 9.7 6.4 IO 

0.028 B 0.02 J NA 0.013 J 0.055 J 0.023 J 
I.1 B 2.3 J NA I.1 J 0.91 J 0.91 J 

Ill B 134 J NA 102 J 137 J IO2 .I 
0.47 u 0.82 u NA 0.34 II 0.34 u 0.39 u 
0.23 U 0.19 u NA 0.17 u 0.17 u 0.17 u 
75.4 u 63.X II NA 55.3 U 55.5 U 55.4 11 
0.75 u 0.64 U NA 0.55 U 0.55 U 0.55 U 

7.2 B Il.2 NA 5J 4.5 J 4.4 J 
13.7 19.4 J NA 16.2 J 23 J 6.8 J 

NA 
NA 

5500 
580000 

0.22 u 
78.3 

NA 
NA 

NA 
66.3 

NA 
88.9 

27 
19 u 

0.19 u 
90.4 

61 67 
220 19 u 

0.19 u 0.19 u 
90.2 90.2 

2860 
I.2 J 
1.2 

24.3 
0.058 J 

0.18 J 
2270 J 

4.1 
0.36 J 
22.2 

2190 
52.7 
I78 J 

18.8 
0.038 J 

1.S J 
104 J 

0.34 11 
0.16 U 
54.2 U 
0.54 U 
3.8 J 

42.6 J 

19 
18 U 

0.18 u 
92.2 

F-45 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

\‘OI.,\TILES (ugkg) 
I. I. I -Trichloroethane 
I. I .2,2-Tetrachloroethane 
1.1.2-Trichloroethane 
I. I -Dichlororthane 
I. I -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
I3romotiictliane 
Carbon disultide 
Carbon tetrachloridc 
Chlorobcnzene 
Chloroethanc 
Chlorotbrni 
Cillarollletlx3nt: 

Dibromochloromcthane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methvlene chloride 
St&e 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis- I .3-Dichloropropcne 
trans-1.3-Dichloropropene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DPjO-01 
l-3 

07-2 l-200 I 

0.98 U 
I.9 LJ 
I.3 u 

0.62 U 
1.3 LJ 

0.78 U 
I.5 u 
0.8 u 
2.9 U 
I.8 u 

2u 
2.3 U 

0.69 U 
1.3 u 
1.7 u 
1.9 u 

0.83 u 
I.1 u 

0.55 U 
2.3 U 

0.87 u 
I.4 u 
I.2 u 

0.63 U 
II u 
21 17 
1.4 u 

0.53 u 
1.3 u 

0.56 U 
0.81 u 

I.5 u 
2u 

0.68 U 
0.91 u 

IRX4-DP5 I-O 1 
1-3 

07-21-2001 

I u 
2u 

I.3 u 
0.64 U 

1.3 u 
0.81 u 

I.5 u 
0.83 U 

3u 
I.9 u 
2.1 u 
2.3 U 

0.72 U 
1.3 u 
I.8 u 

2u 
0.86 U 

1.1 u 
0.57 u 

2.4 I! 
0.91 U 

1.4 LJ 
I.2 u 

0.65 U 
11 u 
22 u 
1.4 u 

0.55 U 
I.3 u 

0.59 u 
0.84 u 

I.5 u 
2.1 u 

0.71 u 
0.95 u 

IR84-DP52-0 I 
l-3 

07-21-2001 

ILJ 
2u 

I.3 u 
0.64 U 

1.3 u 
0.81 u 

1.5 u 
0.83 u 

3u 
1.9 u 
2.1 u 
2.3 U 

0.72 U 
1.3 u 
1.8 11 

2 LJ 
0.86 U 

1.1 u 
0.58 U 

2.4 II 
0.91 LJ 

1.4 u 
I.2 u 

0.65 U 
11 II 
22 u 
1.4 LJ 

0.55 u 
I.3 u 

0.59 u 
0.84 u 

I.5 u 
2.1 u 

0.71 u 
0.95 u 

IR84-DP63-01 
l-3 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP65-02 IR84-DP74-04 IR84-DP75-05 
3-5 7-9 9-11 

07-22-2001 08-02-2001 08-02-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.98 u 
1.9 u 
I.3 u 

0.62 U 
1.3 u 

0.78 U 
I.5 U 
0.8 u 
2.9 U 
I.8 U 

2u 
2.2 u 

0.69 U 
1.3 LJ 
1.7 u 
I.9 U 

0.83 u 
I.1 u 

0.55 I! 
2.3 u 

0.87 U 
1.4 u 
1.2 u 

0.63 U 
0.93 u 
0.89 u 

1.4 u 
0.53 U 

1.3 u 
0.56 U 
0.81 LJ 

I.5 U 
2u 

0.68 U 
0.91 u 

I3 u 
I4 u 
20 u 
18 u 
21 u 
I4 u 
37 u 
I2 u 

100 u 
38 U 
37 l! 
95 u 

I20 J 
I3 u 
20 u 
33 u 
1-l ij 
I3 u 
IO u 
47 LJ 
I3 LJ 
I9 u 
16 U 

1300 
58 U 
I4 u 
52 U 
21 u 
19 LJ 
75 J 
21 u 
I4 u 

3100 
I5 U 
I4 u 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SEhII\‘OL:\TILES (up/kg) 
I .?.J-Trichlorohellze~ie 
I .2-I>ichlorobcnzcrlc 
I .3-Dichlorohenzcne 
I .I-Dichlorohenzecie 
2.2’-(I)\! his( I -Clllorclprc~p:lllc) 
Z.J.~~Tricliloroplie~iol 
2.4.GTrichlorophenol 
2.-l-Diclllorophctiol 
2.4-rh~ch~ ipi~01 
7.-l-l)ll,i[rot;l”,,~~l 
2.GDinitrotolucne 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-~leth~lnaphtl~alene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
-1.6-t)initro-2-n~etl~~lp~ien~~l 
I-Bromopheryl phen!l ether 
~-C’hloro-3-merli!~tptienol 
J-Ctiloronniline 
-I-Chlorophenyl pheng I ether 
-I-Methylphenol 
I-Nitroaniline 
-I-Nitrophenol 
Acenaphrhene 
Acenaphth> lent: 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluorantherle 
Benzo($i)perylene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDlNG 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DPSO-01 IR84-DPS I-O I 
I-3 t-3 

07-21-2001 07-21-2001 

IR84-DPS2-Of 
l-3 

07-2 I-200 I 

IRX4-DP63-01 
l-3 

07-22-200 I 

52 I! 
so u 
53 u 
53 U 
5s l.J 
5X 11 
61 u 
53 u 
x5 II 

I20 II 
49 u 
51 II 
51 U 
55 U 
51 IJ 
49 u 
49 u 
49 u 
41 u 

IS0 U 
170 u 
65 u 
54 u 
54 II 
55 U 
50 U 
12 u 

200 u 
54 U 
50 U 
52 li 
58 U 
64 U 
62 u 
5x u 

54 lJ 
52 I! 
55 II 
55 U 
57 u 
61 I! 
70 u 
55 r1 
X8 II 

I20 u 
51 U 
53 u 
53 U 
57 II 
53 u 
51 U 
St I! 
51 U 
43 u 

IS0 U 
180 lJ 
67 u 
56 u 
56 u 
57 U 
52 u 
15 u 

210 u 
56 U 
52 U 
54 U 
61 II 
66 u 
64 U 
63 J 

54 u 
52 U 
55 u 
5s u 
5x u 
61 U 
70 u 
55 II 
x9 Ii 

120 1J 
51 u 
53 u 
53 lJ 
58 u 
53 u 
51 u 
51 U 
Sl 1J 
43 u 

IS0 LJ 
180 u 
68 U 
56 U 
56 U 
58 U 
52 U 
75 u 

210 u 
56 1J 
52 u 
54 u 
61 U 
66 u 
77 J 
X3 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP65-02 IR84-DP74-04 
3-5 7-9 

07-22-2001 08-02-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

60 1J 
57 u 
61 U 
61 Ii 
63 1J 
67 Li 
77 u 
hl II 
ox II 

130 u 
56 U 
59 U 
59 u 
63 U 
59 LJ 
56 U 
56 LJ 
56 U 
4x u 

170 u 
200 u 

74 u 
62 U 
62 u 
63 U 
57 U 
83 u 

230 U 
62 U 
57 u 
60 U 
67 lJ 
73 u 
71 u 
67 I! 

IRX-l-DP7S-OS 
Y-II 

0X-02-200 I 

63 II 
0 I u 
6-1 II 
64 Ii 
67 1J 
71 1J 
81 IJ 
6-f I! 

100 Ii 
i-lo u 
59 I! 
62 U 
62 I! 
67 U 

IO00 
59 u 
50 u 
5Y 1J 
so u 

I80 I! 
210 ti 

79 u 
66 II 
66 u 
67 I! 
61 U 
XX lJ 

240 LJ 
66 u 
61 I! 
63 li 
71 l-1 
77 u 
15 LJ 
71 11 

F-47 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SERiWOLATILES (ugkg) 
Ben.zo(k)fluoranthene 
Butyl benzyl phthalatc 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-o@ phthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
IHesachlorobenzenc 
Hexachlorobutadiene 
Hexachlorocyclopentadienc 
IHexachloroethane 
Indeno( I .2.3-cd)pyene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylaminc 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 

APPENDIXF 
SUBSURFACESOILANALYTICALDATA 
REMEDIALINVESTIGATION,CTO-0219 

OPERABLEUNIT19,SlTE84/BUILDING45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

IR84-DPjO-01 
I-3 

07-2 I-200 I 

56 U 
54 u 
55 U 
49 u 

160 U 
57 u 
54 U 
53 U 

160 U 
170 u 
60 U 
51 U 
60 U 
48 u 
64 U 
51 u 
74 u 
41 u 
47 u 
52 u 
52 U 
49 u 

130 u 
55 u 
52 u 

NA 
54 u 
50 u 
54 u 
57 u 

IR84-DP5 l-01 
l-3 

07-21-2001 

59 u 
56 II 
51 u 
51 u 

170 u 
60 U 
56 u 
55 u 

170 u 
180 u 
62 U 
53 u 
62 U 
50 u 
66 u 
53 II 
77 u 
49 u 
49 u 
54 u 
54 U 
51 U 

130 U 
57 u 
54 u 

NA 
56 U 
52 U 
56 II 
60 U 

IR84-DP52-01 
I-3 

07-2 l-2001 

59 u 
56 U 
58 U 
57 J 

170 u 
60 U 
56 u 
55 u 

170 u 
180 u 
74 J 
53 u 
62 U 
50 u 
66 u 
53 u 
77 u 
49 u 
49 u 
54 u 
54 U 
51 u 

130 u 
58 u 
54 u 

NA 
69 J 
52 U 
56 U 
60 U 

IR84-DP63-01 
l-3 

07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/i 
NA 

IR84-DP65-02 IR84-DP74-04 IR84-DP75-05 
3-5 7-9 9-11 

07-22-200 I 08-02-2001 08-02-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

65 U 
62 u 
63 U 
56 U 

180 II 
66 u 
62 u 
61 U 

I80 U 
200 u 

68 U 
59 u 
68 u 
55 U 
73 II 
59 U 
85 U 
54 u 
54 U 
60 U 
60 U 
56 U 

I50 U 
63 U 
60 U 

NA 
62 li 
57 U 
62 u 
66 u 

68 u 
66 u 
67 U 
59 U 

190 u 
70 u 
66 u 
64 U 

190 II 
210 u 

72 U 
80 J 
72 u 
58 U 
77 u 
62 U 
90 LJ 
51 U 
57 u 
63 U 

400 J 
59 U 

I50 U 
I50 J 
63 U 

Nh 
66 tJ 
61 u 
66 lJ 
70 u 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

PESTIClDES/I'~:l~s(ug/lig) 
4.4’-DDD 
4.4,-DDE 
4.4’-DDT 
Aldrin 
Dieldrin 
Endosult’an I 
Endosullilll II 

Endosulfnn sult’a~c 
1:nOrln 
Endrin aldchyde 
Endrin ketone 
Hrptachlor 
I Icptachlor cpo\idc 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-I 232 
PCB-1242 
PCB-I 248 
PCB-1254 
PCB- I260 
Tosaphene 
alpha-BIIC 
alpha-Clilord;inL 
beta-BHC 
delta-BHC 
gamma-BHC (Lindnnc) 
ganinla-Clilordan~ 
HERBICIDES(II~/I~~) 
2,4.5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
hlCPP 
Pentachlorophenol 
SilVCX 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

lR84-DPSO-01 
l-3 

07-21-2001 

IR84-DPSI-01 
I-3 

07-2 l-200 I 

IR84-DP52-01 
l-3 

07-2 l-200 1 

IR84-DP63-01 
l-3 

07-22-200 I 

0.x3 11 
0.61 U 

1.4 u 
0.58 u 

1.6 U 
0.71 II 

0.4 lJ 
0.3 Ii 

0.65 ti 
I.6 II 

0.28 I! 
2.4 
0.7 I! 

0.87 u 
5.6 u 
20 u 
I2 u 
19 u 

4.9 u 
21 u 
7.9 u 
7.3 iJ 

0.49 u 
0.63 U 
0.49 u 
0.51 II 
0.61 U 
0.61 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.5 
9.4 
30 
I.2 u 
3.3 u 
I.S II 

0.x4 II 
0.02 II 

I.3 II 
3.3 II 

0.57 I! 
1.3 II 
I.5 II 
1.x II 
5.9 1J 
21 u 
I2 u 
20 u 

5.1 U 
22 u 
23 J 
I.5 u 

I li 
1.3 u 

I I! 
I.1 u 
1.3 u 
I.3 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.4 u 
I6 

120 J 
3 I! 

8.3 1J 
3.7 II 
2.1 IJ 
I.5 II 
3.4 II 
8.3 II 
1.4 lJ 
3.4 u 
3.7 u 
I4 .I 
59 u 

210 u 
120 u 
200 u 

51 u 
220 u 

1300 
38 1J 

2.5 u 
9.4 
2.5 U 
2.7 u 
3.2 I! 
IO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
60 U 

210 u 
120 u 
200 u 

52 U 
230 U 

2500 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRXJ-DP65-02 IR84-DP74-04 IRX4-DP75-05 
3-5 7-9 9-11 

07-22-200 I 08-02-2001 08-02-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
610 U 

2200 u 
1300 u 
2100 u 

530 u 
2300 U 
8900 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.96 U 
0.7 u 
1.6 U 

0.67 U 
I.8 u 

0.82 Ii 
0.46 lJ 
0.34 II 
0.74 u 

1.8 II 
0.32 U 
0.74 II 
0.81 1J 

I 1J 
6.5 U 
23 U 
I3 u 
22 u 

5.6 U 
24 U 

9u 
8.4 U 

0.56 II 
0.72 U 
0.56 U 
0.59 U 

0.7 u 
0.7 u 

I II 
0.73 1J 

1.7 u 
0.71 Ii 

I.9 li 
KS6 II 
0.40 u 
0.36 II 
0.79 u 

I.9 u 
0.34 u 
0.79 Ii 
0.85 lJ 

I.1 U 
6.8 u 
24 U 
I4 U 
23 U 
5.9 U 
26 U 

9.5 U 
x.9 lJ 

0.59 u 
0.76 U 
0.59 U 
0.62 U 
0.73 II 
0.73 LJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.8 u 
65 U 
48 u 
45 u 
I8 u 
12 u 
!j 11 

2800 u 
3300 u 

12 u 
4.8 u 

4U 
68 lJ 
50 lJ 
48 u 
I9 u 
I3 u 
I< Ii 1 .I <I 

3000 lJ 
3500 u 

I2 u 
5U 

F-49 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

>lET.-\LS (mgikg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Ht2r)~llil~lll 

Cadmium 
Calcium 
Clirommm 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mucur!. 
Nlc!iel 
Potassium 
Selenium 
Silver 
Sodium 
‘lIiallium 
Vanadium 
ZiIlC 

TOT,AL PETROLEX’ HI’DROC,ARBOSS 
TPI I (as Diesel) (mgihg) 
TPH (as Gasolinr) (q/kg) 
COSVESTIO\i.\L 
Cyanide. Total (m/kg) 
Pcrcrnt Solids (O/U) 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

IRX4-DP50-01 
I-3 

07-2 I-200 I 

3050 
1.2 J 
I.5 

23.5 
0.051 .I 

0.15 J 
8790 J 

4.x 
0.51 J 
25.5 
5400 
40.9 
200 J 

40 
0.026 J 

3.5 J 
109 J 

0.33 u 
0.16 U 
53.2 U 
023 U 

5.6 
32.7 J 

IS 
18 u 

0.18 u 
94. I 

IR84-DP5 I-O I 
l-3 

07-21-2001 

2000 
034 LJ 
0.36 .I 

I4 J 
0.051 u 
0.061 J 
16300 J 

2.6 
0.25 J 

2.1 J 
Ill0 
10.2 
255 J 

19 
0.02 J 

I.1 J 
84.3 J 
0.34 u 
0.17 u 
55.3 U 
O.SS LJ 

3.1 J 
II.9 J 

21 
I9 LJ 

0.19 u 
90.5 

IRX4-DP52-01 IR84-DP63-01 
l-3 1-3 

07-21-2001 07-22-2001 

1680 
0.54 LJ 
0.57 J 
II.7 J 

0.05 I u 
0.087 J 
12100 J 

2.7 
0.69 J 

3.3 
1050 
12.2 
209 J 
10.7 
0.01 J 

1.5 J 
76.3 J 
0.34 LJ 
0.17 u 
55.4 LJ 
0.55 U 

3.5 J 
13.S J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

100 
I9 u 

0.19 Li 
90.3 

NA 
NA 

NA 
88.6 

IR84-DP65-02 IR84-DP74-04 
3-5 7-9 

07-22-2001 08-02-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2990 
0.6 UJ 
0.1 J 

4 u 
0.056 U 
0.052 LJ 

253 J 
3.3 

0.31 .I 
0.33 u 
1250 

2.7 .I 
IO5 J 
2.4 

0.013 J 
1 J 

S6.7 J 
0.39 J 
0.18 U 

61 LJ 
065 J 

3.4 J 
I.S U 

NA 
NA 

NA 
NA 

NA 
86.9 

NA 
81.9 

IRXJ-DP75-05 
9-11 

08-02-200 I 

2550 
0.63 L:J 
0 39 \I 

2 9 U 
0 0.;‘) 11 
0 05s u 

16-l .I 
2.2 

0. IO LJ 
0.37 J 
155 
3.5 .I 

-10.2 J 
1.5 J 

0.021 J 
0.48 .I 
41.5 J 
0.69 
0 I9 u 
h-l.4 Ll 
0.64 I: 

2.3 J 
I.5 LJ 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

\‘OL:\‘flLES (q/kg) 
I. I. I -Trichloroethane 
I. 1.2.2-Tetrachloroethane 
I. I .2-Trichloroethane 
I. I -Dichloroethane 
I. 1 -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
1.2-Dichloropropane 
2-Butanone 
2-Hesanone 
-2-Methyl-2-pentanone 
Acetone 
Renzene 
Bromodichloromcthane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzcne 
Chlorocthane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl ten-but41 ether 
Methylene chloride 
St! rcnc 
Tetrachloroethene 
Toluene 
Trichloroethenc 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
trans- I .3-Dichloropropcne 

APPENDIXF 
SUBSURFACESOILANALYTICALDATA 
REMEDlALINVESTICATION,CTO-0219 

OPERABLEUNIT 19,SITE84/BUILDING45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

IR84-DP76-04 IR84-DP77-03 IR84-DP78-03 IR84-DP79-02 IR84-DP79-02D IR84-DP80-02 IRIJ-DPS I-04 
7-9 5-l 5-7 3-5 3-5 3-5 7-9 

08-02-2001 08-05-2001 08-05-2001 08-05-2001 08-05-2001 08-05-2001 08-04-2001 

I.1 u 
2.1 u 
1.4 u 

0.68 u 
1.4 u 

0.86 u 
1.6 U 

0.88 u 
3.2 U 

2u 
2.2 u 
2.5 11 

0.76 U 
I.4 u 
I .9 U 
2.1 I! 

0.91 u 
1.2 u 

0.61 U 
2.6 U 

0.96 U 
1.5 u 
1.3 u 

0.69 u 
IU 

0.98 u 
I.5 II 

0.59 11 
1.4 u 

0.62 U 
0.89 IJ 

I.6 II 
2.2 u 

0.75 u 
IU 

IU 
2.1 u 
I.4 u 

0.66 U 
I.4 u 

0.83 U 
I.6 U 

0.85 U 
3.1 u 
I.9 u 
2.2 u 
2.4 U 

0.74 u 
1.4 u 
1.8 U 
2.1 u 

0.89 U 
1.1 u 

0.59 u 
2.5 u 

0.93 u 
1.5 u 
I.3 u 

0.67 II 
I u 

0.96 U 
I.5 1J 

0.57 II 
1.4 u 
0.6 U 

0.87 u 
I.6 U 
2.2 u 

0.73 u 
0.98 U 

0.92 U 
I.8 U 
1.2 u 

0.58 U 
1.2 u 

0.73 u 
I.4 u 

0.75 u 
2.7 u 
I.7 u 
I.9 u 
2.1 u 

0.65 u 
1.2 u 
I.6 U 
1.8 U 

0.78 U 
1U 

0.52 U 
2.2 u 

0.82 U 
I.3 u 
I.1 u 

0.59 II 
0.88 u 
0.84 u 

1.3 J 
0.5 II 
1.2 u 

0.53 u 
0.76 U 

1.4 u 
1.9 u 

0.64 U 
0.86 u 

0.96 U 
1.9 u 
I.3 u 

0.61 U 
1.3 u 

0.76 U 
1.5 u 

0.79 u 
2.8 U 
I.8 U 

2 LJ 
2.2 u 

0.68 u 
1.3 u 
1.7 u 
1.9 u 

0.82 U 
IU 

0.54 u 
2.3 U 

0.86 u 
I.4 u 
I.2 u 

0.62 U 
0.92 U 
0.88 u 

I.4 u 
0.52 LJ 

1.3 u 
0.56 U 

0.8 U 
I.5 u 

2u 
0.67 U 

0.9 u 

IU 
2.1 u 
I.4 u 

0.66 II 
I.4 u 

0.83 U 
I.6 U 

0.85 U 
3.1 I! 
1.9 u 
2.2 u 
2.4 U 

0.74 u 
1.4 u 
1.8 U 
2.1 u 

0.89 U 
I.1 u 

0.59 U 
2.5 u 

0.93 u 
I.5 U 
I.3 u 

0.67 U 
1U 

0.96 U 
I.5 kJ 

0.57 1J 
I.4 u 
0.6 U 

0.87 ii 
I.6 U 
2.2 u 

0.73 u 
0.98 U 

0.9 u 
I.8 U 
1.2 u 

057 U 
1.2 u 

0.72 u 
I.4 u 

0.74 u 
2.7 I! 
1.7 u 
I.9 u 
2.1 u 

0.64 1J 
1.2 u 
1.6 U 
I.8 1J 

0.77 u 
0.98 u 
0.51 U 

2.2 u 
0.81 U 

I.3 u 
I.1 u 

058 1J 
0.86 u 
0.83 u 

1.3 kJ 
0.49 1J 

1.2 u 
O.S2 U 
0.7s U 

1.4 u 
I.9 u 

0.63 U 
0.85 U 

0.98 1: 
I.9 u 
I.3 u 

0.62 li 
I.3 u 

0.78 lJ 
I.5 U 
0.8 LJ 
2.9 U 
I.8 U 

2 LJ 
2.2 u 
0.7 1J 
1.3 u 
I.7 li 
1.9 LJ 

0.83 U 
I.1 lJ 

0.56 U 
2.4 U 

0.88 I! 
I.4 I! 
1.2 li 

0.63 1J 
0.9-1 u 

0.9 u 
I.4 II 

0.53 LJ 
I.3 u 

0.57 11 
0,8i u 

I.5 LJ 
2u 

0.68 LJ 
0.92 LJ 

F-5 I 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SE~II\‘OL:~TILl3 (ugikg) 
I .2.4-Trichlorobenzene 
I .2-Dichlorobenzene 
I .3-Dichlorobenzclle 
1 .&Dichlorobenzene 
2.2’-0sybis( I-Chloropropane) 
2.-i.S-Trichlorophenol 
2.1.6-Trichlorophcnol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.J-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalerie 
Khlorophenol 
2-hlcth\ hq~h~hi~lcnc 
2-Mcth&henol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
3.6-Dinitro-2-methylphenol 
4-Bromophenyl plier+1 ether 
4-Chloro-3-meth$phenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
-I-Nitroaniline 
I-Nitrophenol 
Acenaphthene 
Acenaphthylcnc 
Anthracene 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Berlzo(ghi)pcr)lclle 

IR84-DP76-04 IR84-DP77-03 
7-9 5-7 

08-02-2001 08-05-200 I 

59 U 
51 U 
60 U 
60 II 
63 U 
66 U 
76 U 
60 U 
97 u 

130 lJ 
56 U 
58 U 
58 U 
63 II 
58 II 
56 U 
56 U 
56 U 
47 u 

170 u 
190 u 
74 u 
62 U 
62 u 
63 U 
57 u 
82 u 

230 U 
62 U 
57 U 
59 u 
66 U 
73 u 
70 u 
66 u 

58 U 
55 u 
59 u 
59 U 
61 U 
65 U 
74 u 
59 u 
94 1J 

130 u 
54 u 
56 U 
56 u 
61 II 
56 II 
54 u 
54 u 
54 U 
46 u 

160 U 
190 I! 
72 u 
60 U 
60 U 
61 U 
55 U 
80 u 

220 u 
60 U 
55 U 
58 U 
65 U 
71 1J 
68 U 
65 U 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP78-03 
S-l 

08-05-2001 

59 u 
54 U 
60 U 
60 U 
62 U 
66 u 
75 U 
60 U 
96 U 

130 u 
55 u 
57 U 
51 u 
62 lJ 
57 u 
55 U 
55 u 
55 1J 
47 u 

170 u 
190 u 
73 u 
61 U 
61 U 
62 U 
56 U 
81 U 

230 U 
61 U 
56 U 
59 U 
66 u 
12 u 
69 U 
66 u 

IR84-DP79-02 
3-j 

08-05-2001 

53 u 
51 u 
55 U 
55 u 
57 u 
60 U 
69 U 
55 U 
87 u 

120 u 
50 U 
52 u 
52 U 
57 II 
52 u 
50 u 
50 II 
50 u 
43 u 

I50 u 
170 u 
67 1J 
56 U 
56 U 
57 U 
51 u 
74 u 

210 u 
56 1J 
Sl U 
53 U 
60 U 
65 U 
63 U 
60 U 

IR84-DP79-02D 
3-S 

08-0.5-2001 

58 U 
55 U 
59 u 
59 U 
61 U 
65 LJ 
74 u 
59 U 
94 u 

130 u 
54 U 
56 U 
56 U 
61 lJ 
56 li 
54 U 
54 U 
54 u 
46 U 

160 U 
I90 u 
72 u 
60 U 
60 U 
61 U 
55 u 
80 U 

220 u 
60 u 
55 U 
58 U 
65 U 
70 u 
68 u 
65 U 

IR84-DP80-02 
3-S 

08-05-2001 

53 U 
Sl U 
54 U 
53 u 
56 IJ 
59 I! 
6X LJ 
54 U 
86 u 

120 u 
SO U 
52 U 
52 II 
56 U 
52 (I 
50 u 
SO U 
SO U 
42 u 

IS0 u 
170 u 
66 u 
55 U 
55 lJ 
56 U 
51 U 
73 u 

210 R 
55 U 
Sl I! 
53 1J 
59 U 
65 U 
63 U 
59 U 

IR84-DPX I-03 
7-9 

08-05-2001 

56 U 
54 li 
S8 U 
58 I! 
60 lJ 
63 II 
72 II 
58 U 
92 i! 

130 IJ 
53 U 
55 U 
55 U 
60 li 
jj (I 
53 u 
53 lJ 
53 U 
45 u 

160 U 
180 1J 
70 u 
59 I! 
59 U 
60 U 
54 u 
78 II 

220 LJ 
59 u 
54 u 
56 U 
63 U 
69 U 
67 U 
63 I! 



SAhlPLE ID 
m PTI-I 
SAMPLE DATE 

SEXII\:OI,~\TILES(II~/~;~) 
l3cnzo(l\)lluoratitllcne 
But>1 bet@ phthakw 
CnrbazolK 
Cl1rysenr 

I)i-n-but! I phthalatc 
Dmoctyl phthalate 
Dihenz(a.l~)antl~racKnK 
i)llv3l/olilr:ul 

l)lL’tll~l plltll;llatc 

Dimcthyl phthalate 
FluoranthKnK 
Fluorene 
licsnclilorobK~~zKnK 
1 lKsilc~ilorobtrtadiKnK 
IHesachlorocgclopKntadlenc 
Hesachloroethane 
Indeno( 1.2.3-cd)pyrene 
IsophoronK 
N-Nitrosodi-n-prop)laminc 
N-Nitrosodipllen~lat~~it~e 
Naphthalene 
Nitrobewzcne 
Pentachlorophenol 
Phenanthrenr 
PhKnol 
Phthalic anhydridc 
Pyrene 
his(2-Chloroethos~~)methanc 
bis(2-Chloroeth~~l j Kthrr 
bis(2-Ethylhesyl) phthalatc 

111X4-DP76-04 IRXJ-DP77-03 
7-9 5-7 

08-02-2001 08-05-2001 

64 U 62 U 
62 u 60 U 
63 11 61 U 
56 u 54 u 

I80 U I80 u 
65 u 63 U 
62 li 60 II 
60 II 50 II 

180 u I80 1J 
190 u 190 u 
68 u 66 u 
58 lJ 56 U 
68 u 66 II 
54 U 53 U 
73 u 71 u 
58 U 56 U 
85 U 82 II 
53 U 52 U 
53 U 52 U 
59 II 58 u 
59 u 58 II 
56 U 54 1J 

I50 u 140 u 
63 U 61 1J 
59 u 58 U 

NA NA 
62 u 60 U 
51 u 55 u 
62 U 60 U 
65 u 63 U 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRWDl’78-03 
j-7 

08-05-2001 

lRX4-111’79-02 I 
3-5 

08-05-2001 

63 U 
61 II 
62 u 
55 \I 

I80 u 
65 u 
61 11 
60 Ii 

I80 1J 
190 u 
67 U 
57 u 
67 1J 
54 U 
72 U 
57 U 
84 u 
53 U 
53 U 
59 U 
59 u 
55 U 

140 u 
62 U 
59 U 

NA 
61 U 
56 lJ 
61 U 
65 U 

58 U 
56 lJ 
57 u 
50 I! 

I60 I! 
59 u 
56 I! 
55 II 

160 U 
170 I! 
61 U 
52 I! 
61 LJ 
49 u 
65 U 
52 U 
76 1J 
48 lJ 
48 u 
53 U 
53 u 
50 U 

130 u 
57 u 
53 II 

NA 
56 U 
51 u 
56 U 

730 J 

RX&Dl’70-0211 
3-j 

08-05-2001 

62 U 
60 U 
61 CJ 
54 II 

I80 u 
63 U 
60 II 
50 Ii 

IX0 U 
I90 u 
66 u 
56 1J 
66 U 
53 u 
70 I! 
56 U 
82 u 
52 U 
52 U 
58 U 
58 U 
54 u 

140 u 
61 U 
58 u 

NA 
60 U 
55 U 
60 U 
63 U 

IfiX&DPXO-02 
_1 2-j 

OX-05-2001 

57 u 
55 u 
56 lJ 
50 u 

160 U 
58 U 
jj u 
2-l II 

160 I! 
170 u 
60 U 
52 U 
60 U 
49 u 
65 U 
52 U 
76 U 
48 U 
48 1J 
53 1J 
53 U 
50 u 

I30 u 
56 u 
53 U 

NA 
55 U 
51 U 
55 U 

I60 J 

II~X-l-I~I’x I-04 
7-9 

0x-05-2001 

61 U 
59 II 
60 II 
53 !I 

I70 I! 
62 u 
50 II 
5 x I I 

170 I! 
I80 U 
64 I: 
55 II 
6-l U 
52 u 
69 lj 
55 1J 
XI 11 
51 u 
51 II 
56 U 
56 1J 
53 u 

I-10 lJ 
60 1J 
56 U 

NA 
59 U 
54 
59 U 
62 U 

F-53 



SAMPL.EID 
DEPTH 
SAMPLE DATE 

I’I<STIClDES/l’(‘Bs (ugkg) 
4,4'-DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
Dieldrin 
Endosulfanl 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Ilrptachlor 
Heptachlorepoxidr 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (I.indanc) 
gamma-Chlordane 
HERBICIDES (uglkg) 
2.4.5-T 
2.4-D 
2.J-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Perltachlorophcnol 
Silvex 

lR84-DP76-04 IR84-DP77-03 
7-9 5-7 

08-02-2001 08-05-2001 

0.95 u 
0.69 U 

1.6 U 
0.66 U 

1.8 U 
0.81 u 
0.46 U 
0.34 u 
0.74 u 

1,s u 
0.31 II 
0.74 b 

0.8 U 
0.99 u 

6.4 'J 
23 U 
13 u 
22 u 

5.6 U 
24 U 
8.9 u 
8.3 u 

0.56 U 
0.71 u 
0.56 U 
0.58 1J 
0.69 U 
0.69 U 

0.93 u 
0.67 U 

1.5 u 
0.65 U 

1.8 U 
0.79 u 
0.45 u 
0.33 u 
0.72 U 

1.8 u 
0.31 li 
0.72 II 
0.78 u 
0.96 U 

6.2 II 
22 u 
13 u 
21 u 

5.4 u 
24 U 
8.7 u 
8.1 u 

0.54 u 
0.69 U 
0.54 u 
0.56 U 
0.67 U 
0.67 U 

3.7 u 
64 u 
47 u 
45 u 
18 u 
I2 u 
I5 u 

2800 u 
3300 u 

12 II 
4.7 u 

3.6 U 
62 U 
46 U 
43 u 
IX u 
I2 II 
I4 u 

2700 U 
3200 U 

II U 
4.6 U 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP78-03 IR84-DP79-02 
5-7 3-5 

08-05-2001 08-05-2001 

0.94 u 
0.68 U 

1.6 IJ 
0.66 u 

1.8 u 
0.8 u 

0.45 u 
0.33 u 
0.73 u 

I.8 u 
0.31 u 
0.73 u 
0.79 u 
0.98 u 

6.3 U 
23 U 
I3 u 
22 u 

5.5 U 
24 U 

8.9 u 
8.3 u 

0.55 u 
0.71 u 
0.55 u 
0.57 u 
0.68 U 
0.68 U 

0.86 U 
0.62 U 

1.4 u 
0.6 U 
1.6 U 

0.73 u 
0.41 u 
0.31 u 
0.67 U 

1.6 II 
0.28 u 
0.67 U 
0.72 U 
0.89 II 

5.8 u 
21 u 
I2 u 
20 u 

5u 
22 u 
8.1 u 
7.5 u 
0.5 u 

0.64 u 
0.5 u 

0.52 U 
0.62 U 
0.62 U 

3.7 u 
63 U 
47 u 
44 u 
I8 u 
I2 u 
I4 u 

2800 u 
3200 U 

I2 u 
4.7 u 

3.4 u 
58 u 
43 u 
40 u 
16 U 
II u 
13 u 

2500 U 
2900 U 

II u 
4.3 u 

f 

IRX4-DP79-02D IR84-DPSO-02 IR84-DPXI-04 
3-5 3-5 7-9 

08-05-2001 08-05-2001 08-05-2003 

0.93 u 
0.67 U 

1.5 u 
0.65 U 

1.8 U 
0.79 u 
0.45 u 
0.33 u 
0.72 U 

I.8 u 
0.31 u 
0.72 U 
0.78 u 
0.96 U 

4.2 u 
22 u 
13 li 
21 u 

5.4 u 
23 U 

8.7 u 
8.1 U 

0.54 u 
0.69 U 
0.54 U 
0.56 U 
0.67 U 
0.67 U 

0.85 U 
0.62 U 

1.4 u 
0.59 u 

I.6 U 
0.72 U 
0.41 u 

0.3 u 
0.66 u 

I.6 II 
0.28 u 
0.66 u 
0.71 u 
0.89 u 

5.7 u 
21 u 
I2 u 
I9 u 
5U 

22 u 
8lJ 

7.5 U 
0.5 u 

0.64 U 
0.5 u 

0.52 U 
0.62 U 
0.62 U 

0.91 u 
0.66 u 

I.5 u 
0.63 I! 

1.7 u 
0.77 u 
0.44 u 
0.32 U 

0.7 LJ 
1.7 U 
0.3 1J 
0.7 u 

0.76 II 
0.94 u 

6.1 U 
22 u 
I3 u 
21 u 

5.3 U 
23 U 

X.5 u 
7.9 u 

0.53 II 
0.68 U 
0.53 II 
0.55 U 
0.66 u 
0.66 u 

3.6 U 
62 U 
46 U 
43 u 
1x u 
I2 II 
I4 u 

2700 U 
3200 U 

II u 
4.6 U 

3.3 u 
57 u 
42 U 
40 u 
16 U 
II u 
13 u 

2500 u 
2900 U 

10 u 
4.2 U 

3.6 U 
61 U 
45 II 
43 u 
I7 u 
I2 II 
I4 U 

2600 U 
3100 u 

II U 
4.5 U 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

hlETi\lS (mgkg) 
Aluminum 
Antimon! 
Arsenic 
Barium 
Br~lliuni 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mcrcu~ 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallituii 
Vanadium 
zinc 

TOThL PETROLEL!>I Hl’DRO(‘:IRBOSS 
TPH (as Diesel) (mg/kg) 
TPH (as Gasoline) (@kg) 
C:OS\‘ENTIO~.~L 
Cyanide. Total (m&g) 
Percent Solids (%) 

IR84-DP76-04 IR84-DP77-03 
7-9 5-7 

08-02-2001 08-05-2001 

3110 
0.59 UJ 
0.53 J 

4.8 u 
0.056 U 
0.052 U 

231 J 
3.6 

0.27 J 
0.33 ti 
1120 

3.1 J 
88.6 J 

4.4 
0.019 J 

0.88 J 
65.9 J 
0.4s J 
0.18 U 
60.4 U 

0.6 U 
43 
25 

7210 
0.58 UJ 
0.78 J 
11.2 J 
0.12 u 

0.051 u 
931 
9.3 

0.51 J 
I.4 J 

I850 
5.5 

229 J 
4.2 

0.0099 u 
I.3 J 

195 J 
0.36 II 
0.18 U 
58.8 U 
0.59 U 

8.1 
2.7 J 

NA 
NA 

NA 
NA 

NA 
82.8 

NA 
85.1 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IK84-DP78-03 
5-l 

08-05-2001 

5540 
0.59 UJ 

I.4 
Ii J 

0.099 u 
0.051 u 

846 
7.9 
0.3 J 
1.1 J 

3320 
5.4 
149 J 
3.2 

0.01 u 
I J 

I61 J 
0.37 u 
0.18 U 
59.8 U 

0.6 U 
9.7 
2.9 J 

NA 
NA 

NA 
83.6 

IR84-DP79-02 
3-5 

0X-05-200 I 

2090 
0.53 UJ 
0.48 J 

6.5 J 
0.085 U 
0.047 u 

341 J 
8.3 

0.18 J 
1.2 J 

2080 
3 

56.4 J 
il.4 

0.0092 J 
0.96 J 
44.6 U 
0.34 u 
0.16 U 
54.6 U 
0.55 u 

4.5 J 
2.6 J 

NA 
NA 

NA 
91.6 

IR84-DP79-02D 
3-5 

08-05-200 I 

5390 
0.58 UJ 

2 
13.3 J 
0.13 u 

0.051 u 
498 J 
6.7 

0.55 J 
1.6 J 

5220 
4.2 
169 J 
7.6 

0.014 J 
1.6 J 

I38 J 
0.36 U 
0.18 U 
58.7 U 
0.59 u 
I I.4 
4.8 J 

NA 
NA 

NA 
85.1 

IR84-DP80-02 
3-5 

08-05-200 I 

2090 
0.53 UJ 

I.1 
4.2 J 

0.078 U 
0.046 U 

I94 J 
4.1 

0.27 J 
0.52 J 
1740 

2.3 
78.7 J 
3.5 

0.0091 u 
0.66 J 
73.2 U 
0.33 u 
0.16 U 

54 U 
0.54 u 

5.1 J 
I.4 J 

NA 
NA 

NA 
92.6 

IR84-DP8 I-04 
7-9 

08-05-2001 

2700 
0.56 UJ 
0.35 CJ 

2.6 J 
0.12 u 

0.049 1J 
854 

2 
0.17 u 

0.4 J 
503 
1.6 

33.9 J 
0.48 J 

0.0097 11 
0.44 J 
32.9 U 
0.36 U 
0.17 u 
S7.5 U 
0.67 J 

I.4 J 
I.8 J 

NA 
NA 

NA 
86.9 

F-55 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

I'OLA7‘lLES (up/kg) 
I I. I -Trichloroethane 
I. 1.2.2-Tetrachloroethane 
I. I .2-Trichloroethane 
1 .I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Flesallone 
3-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disultide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-but)‘1 ether 
Methylenc chloride 
Styrcnc 
~I‘etracliloroctlie~~e 
Toluwe 
Trichlorocthene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
trans- I .3-Dichloropropene 

IR84-DP82-04 IR84-DP83-03 
7-9 5-7 

08-05-2001 08-05-200 I 

9.3 u 
IO u 
I5 u 
I3 u 
I6 U 
IO 11 
91 J 

8.8 u 
76 U 
28 II 
27 U 

940 u 
16 U 

9.4 u 
I5 u 
24 U 
33 u 

9.4 u 
7.6 U 
35 u 

9.4 u 
I4 u 
I2 u 

250 
43 u 
10 u 
38 LJ 
I6 1J 
I4 u 

9.4 u 
230 U 

IO u 
95 J 
I1 u 
IO u 

0.96 U 
I.9 u 
I.3 u 

0.61 U 
I.3 u 

0.76 u 
I.5 u 

0.78 U 
2.8 II 
I.8 lJ 

2u 
2.2 u 

0.68 u 
1.3 lJ 
I.7 u 
I.9 u 

0.81 U 
IU 

0.54 u 
2.3 U 

0.86 u 
1.4 u 
I.1 u 

0.62 U 
0.92 U 
0.88 11 

1.4 u 
0.52 U 

I.3 U 
0.55 U 
0.79 u 

I.5 U 
2 II 

0.67 U 
0.9 u 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-SBOI-02 IR84-SB02-02 
3-5 3-5 

0x-02-200 1 08-02-2001 

0.92 U 
I.8 I! 
1.2 u 

0.58 II 
1.2 u 

0.73 1J 
1.4 u 

0.75 u 
2.7 U 
I.7 U 
1.9 u 
2.1 II 

0.65 U 
1.2 lJ 
I.6 U 
1.8 U 

0.78 U 
1.0 u 

0.52 U 
2.2 u 

0.82 U 
1.3 u 
I.1 u 

0.59 u 
0.88 u 
0.84 U 

1.3 1J 
0.50 u 

I.2 u 
0.53 U 
0.76 II 

I.4 u 
I.9 1J 

0.64 U 
0.86 u 

0.88 u 
1.7 u 
I.1 u 

0.55 U 
I.1 u 

0.70 u 
1.3 u 

0.71 u 
2.6 U 
I.6 U 
I.8 U 
2.0 u 

0.62 U 
I.1 u 
I.5 u 
I.7 u 

0.74 u 
0.95 u 
0.50 u 

2.1 u 
0.78 U 

1.2 u 
I.0 u 

0.56 U 
0.84 U 
0.80 U 

I.2 u 
0.48 U 

I.1 u 
0.50 u 
0.72 li 

I.3 u 
I.8 U 

0.61 U 
0.82 U 

IR84-SB03-02 IR84-SB04-02 
3-5 3-5 

08-02-200 I 08-02-2001 

I.1 u 
2.1 1J 
I.4 u 

0.68 U 
I.4 u 

0.85 U 
1.6 U 

0.88 u 
3.2 U 
2.0 u 
2.2 u 
23 U 

0.76 U 
I.4 u 
I.9 u 
2.1 u 

0.91 u 
I.2 u 

0.61 U 
2.6 U 

0.96 U 
I.5 u 
I.3 u 

0.69 U 
I.0 u 

0.98 U 
1.5 LJ 

0.58 U 
I.4 u 

0.62 1J 
0.89 U 

1.6 U 
2.2 u 

0.75 U 
1.0 u 

0.88 U 
1.7 u 
I.1 lJ 

0.55 U 
I.1 u 

0.69 U 
I.3 u 

0.71 u 
2.6 U 
I.6 U 
1.8 U 
2.0 u 

0.62 U 
I.1 u 
I.5 U 
I.7 u 

0.74 u 
0.95 U 
0.49 u 

2.1 u 
0.78 U 

I.2 u 
1.0 u 

0.56 U 
0.84 U 
0.80 U 

1.2 U 
0.48 U 

I.1 1J 
0.50 U 
0.72 U 

1.3 u 
I.8 U 

0.61 u 
0.82 U 

IR84-SBO5-0 I 
l-3 

0X-03-2001 

I.1 Ii 
2.2 u 
I.5 LJ 

0.72 II 
1.5 u 

0.91 u 
1.7 u 

0.93 I! 
3.4 u 
2.1 I! 
2.4 U 
2.6 CJ 

0.81 II 
I.5 II 
2.0 CJ 
2.2 u 

0.97 u 
1.2 u 

0.65 U 
2.1 u 
2.3 J 
I.6 U 
I.4 LJ 

0.73 u 
I.1 I! 
I.0 u 
I.6 il 

0.62 U 
I.5 lJ 

0.66 u 
09j Ll 

1.7 U 
2.1 lJ 

0.80 U 
1.1 lJ 



SAMPLE ID lRS4-D1'76-04 
DI~PTH 7-9 
SAMPLE DATE 0x-02-2001 

hlETAlS (mg/kg) 
A I II m i 11 u m 
Antimon) 
Arsenic 
Barium 
t3~~lllWll 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magncsitlm 
Manganese 
Mercq 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEL’31 11I’DROC‘:\RBOSS 
TPH (as Dtrsrl) (mgkg) 
TPH (as Gasoline) (ugk) 
C:OS\‘ESTIOX,4L 
CJ snide. Total (mgkg) 
Percent Solids (%) 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTM CAROLINA 
IRS4-DP77-03 IRX4-DP78-03 IRX4-DP79-02 

5-7 5-7 3-5 
08-05-2001 08-05-2001 08-05-2001 

3110 7210 
0.59 UJ 0.58 UJ 
0.53 J 0.78 J 

4.8 u 11.2 J 
0.056 U 0.12 u 
0.052 u 0.051 lJ 

231 J 931 
3.6 9.3 

0.27 J 0.51 J 
0.33 u 1.4 J 
1120 1850 

3.1 J 5.5 
88.6 J 229 J 

4.4 4.2 
0.019 J 0.0099 li 

0.88 J 1.3 J 
65.9 J 195 J 
0.45 J 0.36 I! 
0.18 u 0.18 u 
60.4 lJ 5x.x II 

0.6 U 0.59 U 
43 8.1 
25 2.7 J 

5540 
0.59 UJ 

I.4 
II J 

0.099 u 
0.051 u 

846 
7.9 
0.3 J 
I.1 J 

3320 
5.4 
149 J 
3.2 

0.01 u 
I J 

I61 J 
0.37 u 
0.18 u 
59.8 U 

0.6 U 
9.7 
2.9 J 

2090 
0.53 UJ 
0.48 J 

6.5 J 
0.085 u 
0.047 u 

341 J 
8.3 

0.18 J 
I.2 J 

20x0 
3 

56.4 J 
I I.4 

0.0092 J 
0.96 J 
44.6 U 
0.34 u 
0.16 U 
54.6 U 
0.55 U 

4.5 J 
2.6 J 

NA NA 
NA NA 

NA NA 
82.8 X5.1 

NA 
NA 

NA 
NA 

NA 
83.6 

NA 
91.6 

IRS4-DP79-02D IR84-DPS0-02 
3-5 3-5 

08-05-2001 0X-05-200 I 

5390 
0.58 UJ 

2 
13.3 J 
0.13 u 

0.051 u 
49X J 
6.7 

0.55 J 
I.6 J 

5220 
4.2 
169 J 
7.6 

0.014 J 
1.6 J 

138 J 
0.36 U 
0.18 U 
58.7 U 
0.59 U 
11.4 
4.8 J 

NA 
NA 

NA 
85.1 

2090 
0.53 UJ 

I.1 
4.2 J 

0.078 u 
0.046 U 

194 J 
4.7 

0.27 J 
0.52 J 
1740 

2.3 
78.7 J 
3.5 

0.0091 u 
0.66 J 
73.2 II 
0.33 u 
0.16 U 

54 u 
0.54 u 

5.1 J 
I.4 J 

NA 
NA 

NA 
92.6 

lRX4-DPX I-04 
7-9 

0X-05-2001 

2700 
0.56 lJJ 
0.35 II 

2.6 J 
0.12 U 

0.049 u 
xi4 

2 
0.17 I! 

0.4 J 
503 
1.6 

33.9 J 
0.48 J 

0.0097 II 
0.4-l J 
32.9 U 
0.36 lJ 
0.17 II 
57.5 li 
0.67 J 

I.3 J 
I.S J 

NA 
NA 

NA 
86.9 

F-55 



SAMPLEID 
DEPTH 
SAMPLED.ATE 

\‘OL;\TILES (ugkg) 
l.l.l-.Tricllloroethnrlriatic 
I.I.2.2-Tetrachloroethane 
1.1.2-.rrichloroethalie 
I.I-Dichlorocthane 
I.l-Dichloroctlicnc‘ 
l.2-Dichloroethane 
l.2-l)ichlorocthelie (total) 
l.2-Dichloropropal~r 
2-Butanone 
2-IHexanone 
3-Mcth~,l-2-pcr~tar7onc 
./kKtOllK 

Benzene 
Bromodichloromethane 
13romoform 
Bromonicthane 
Carbon disultide 
Carbon tetrachloridc 
Chlorobenzene 
C'hlorocthanc 
Chloroform 
Chloromethane 
Dibromochloromethanc 
Fthylbenzenc 
Isopropyl ether 
Methyl tert-but)1 ether 
Methg,lene chloride 
Styrene 
~fctrachloroetl~eric 
To1 IIUIC 

Trichloroethene 
Vinyl chloride 
Xylencs (total) 
cis-l.3-Dicliloropropciic 
trans-l.3-Dichloropropenc 

IRS4-DPX2-04 
7-Y 

08-05-2001 

9.3 II 
IO u 
I5 U 
I3 u 
I6 U 
IO II 
91 J 

8.8 LJ 
76 lJ 
2X II 
27 U 

940 lJ 
I6 U 

9.4 u 
I5 II 
24 U 
33 lJ 

9.4 u 
7.6 u 
35 LJ 

9.4 u 
I4 u 
I2 II 

250 
43 u 
IO u 
3x u 
16 lJ 
I4 u 

9.4 u 
230 IJ 

IO u 
95 J 
II II 
IO u 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRS4-DP83-03 
5-l 

08-05-2001 

0.90 lJ 
I.9 u 
1.3 1J 

0.61 U 
1.3 1J 

0.76 II 
I.5 U 

0.78 u 
2.8 u 
1.8 u 

2u 
2.2 u 

0.6X 1J 
I.3 II 
I.7 1J 
1.9 I! 

0.81 U 
1U 

0.54 II 
2.3 u 

0.86 U 
1.4 I! 
I.1 u 

0.62 U 
0.92 1J 
0.88 li 

1.4 u 
0.52 U 

1.3 1J 
0.55 I! 
0.79 u 

I.5 U 
2 1J 

0.67 LJ 
0.9 u 

IR84-SBOI-02 IR84-SB02-02 IRX4-SB03-02 IRs4-SR0-G02 
3-5 3-5 3-5 3-5 

08-02-2001 08-02-2001 08-02-2001 08-02-2001 

0.92 11 
I.8 II 
I.2 u 

0.58 1J 
1.2 II 

0.73 II 
I.4 u 

0.75 II 
2.7 u 
1.7 II 
I.9 u 
2.1 IJ 

0.65 li 
I.2 u 
I.6 II 
I.8 u 

0.78 u 
I.0 I! 

0.52 II 
2.2 II 

0.82 Ii 
1.3 LJ 
I.1 IJ 

0.59 1J 
0.88 u 
0.84 (J 

I.3 LJ 
0.50 II 

I.2 u 
0.53 I! 
0.76 1J 

1.4 I! 
1.9 1J 

0.64 U 
0.86 U 

0.88 u 
I.7 u 
I.1 u 

0.55 II 
I.1 U 

0.70 u 
I.3 u 

0.71 u 
2.6 U 
1.6 U 
I.8 u 
2.0 u 

0.62 I! 
I.1 u 
I.5 u 
I.7 u 

0.74 u 
0.95 u 
0.50 U 

2.1 lJ 
0.78 u 

1.2 LJ 
I 0 1J 

0.56 IJ 
0.84 LJ 
0.80 u 

1.2 II 
0.48 u 

I.1 1J 
0.50 u 
0.72 U 

I.3 u 
I.8 1J 

0.61 U 
0.82 u 

1.1 u 
2.1 u 
I.4 u 

0.68 II 
I.4 u 

0.85 LJ 
1.6 U 

0.88 1J 
3.2 U 
2.0 II 
2.2 u 
23 II 

0.76 U 
1.4 1J 
1.9 u 
2.1 u 

0.91 I! 
I.2 u 

0.61 U 
2.6 I! 

0.96 U 
1.5 u 
1.3 li 

0.69 u 
I.0 LJ 

0.98 ii 
I.5 LJ 

0.58 lJ 
I.4 LJ 

0.62 1J 
0.89 u 

1.6 U 
2.2 LJ 

0.75 U 
1.0 u 

0.88 L 
I.7 u 
I.1 I! 

0.3 lJ 
I.1 u 

0.69 1J 
I.3 u 

0.71 u 
2.6 LJ 
1.6 11 
1.X 1J 
2.0 II 

0.62 II 
I I l.J 
I.5 u 
1.7 lJ 

0.74 c 
0.95 U 
0.49 \I 

2.1 c 
0.78 u 

I.2 U 
I.0 l! 

0.56 I! 
0.x-l i: 
0.80 U 

1.2 I! 
0.48 lJ 

I.1 II 
0.50 1J 
0.72 U 

1.3 LJ 
I.8 u 

0.61 U 
0.82 u 

IRS-I-SBOS-01 
l-3 

08-03-2001 

I.1 1' 
2.2 li 
I.5 U 

0.72 I! 
I.5 I! 

0.91 I! 
1.7 U 

0.93 L! 
3.4 u 
2.1 L' 
24 II 
2.6 I! 

0.8 I 11 
I.5 Ii 
20 I' 
22 1 

0 91 I: 
I21 

(1 65 1' 
2.7 i: 
23 .I 
I 6 1 
I.-l 1' 

073 I. 
I I I' 
I 0 I' 
I h 1. 

0.62 II 
I 5 11 

0 66 I; 
0.95 II 

1.7 ti 
2.4 1) 

0.80 I! 
I.1 U 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SEhllVOL.ATILES (ug/kg) 
I .2.3-Trichlorobenzcnc 
I .2-Dichlorobenzent: 
I .3-Dichlorobenzene 
I .I-Dichlorobenzenr 
2.2,-0x) bis( I -Chloropropane) 
2.4.5-Trichlorophcnol 
2.J.6-Trichlorophrnol 
2.GDichlorophcnol 
2.-l-Dimeth~lpht11ol 
2.1~Dinitrophenol 
2.GDinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nirrophenol 
3.3’-Dichlorobenzidinc 
3-Nitroaniline 
4.6-Dinitro-2-meth)~lphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
-i-Chloroaniline 
4-Chlorophenyl phenyl ether 
-I-hleth~lphenol 
4-Nitronniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylenr 
Anthracene 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTM CAROLINA 

IRSJ-DPS2-04 IRS4-DPS3-03 IRS4-SBOI -02 IRS4-SB02-02 
7-9 5-l 3-5 3-5 

08-05-2001 09-05-2001 OS-02-200 I 08-02-200 I 

51 u 
49 u 
52 U 
52 U 
54 u 
57 II 
66 u 
52 I! 
83 u 

II0 u 
48 u 
50 u 
50 U 
54 u 
50 u 
48 U 
48 u 
48 u 
41 u 

I50 U 
170 Ii 
64 U 
53 u 
53 lJ 
54 u 
49 u 
71 u 

200 u 
53 u 
49 u 
51 U 
51 u 
63 U 
60 U 
57 u 

52 U 
50 U 
53 U 
53 u 
55 U 
58 u 
66 U 
53 u 
x4 u 

120 u 
49 u 
51 I! 
51 U 
55 U 
51 U 
49 u 
49 u 
49 u 
41 II 

150 u 
170 u 
64 U 
54 u 
54 u 
55 u 
50 U 
72 I! 

200 u 
54 II 
50 II 
52 11 
58 U 
63 u 
61 I! 
58 U 

56 u 
53 u 
57 u 
57 u 
59 u 
62 U 
71 u 
57 U 
91 u 

120 u 
52 U 
54 u 
54 u 
59 u 
54 u 
52 U 
52 U 
52 11 
44 u 

160 U 
180 U 
69 1J 
5s u 
5s u 
59 u 
53 u 
77 II 

220 u 
5X II 
53 u 
56 U 
62 U 
68 u 
68 .J 
62 U 

54 u 
51 u 
55 U 
55 u 
57 u 
60 U 
69 u 
55 u 
88 u 

120 u 
50 u 
53 u 
53 u 
57 u 
53 U 
50 u 
50 u 
50 u 
43 u 

150 u 
I80 U 
67 U 
56 U 
56 U 
57 u 
51 u 
74 u 

210 u 
56 U 
51 u 
54 u 
60 U 
66 u 
63 U 
60 U 

IR84-SB03-02 IRS4-SB04-02 
3-5 3-5 

08-02-2001 08-02-2001 

62 U 
60 U 
63 LJ 
63 U 
66 u 
70 u 
80 u 
63 1J 

100 u 
140 u 
58 U 
61 U 
61 U 
66 u 
61 U 
5s u 
58 U 
58 u 
49 u 

180 U 
200 u 

77 u 
65 U 
65 U 
66 u 
60 U 
86 1J 

240 U 
65 U 
60 U 
62 U 
70 I! 
76 U 
74 u 
70 u 

54 u 
52 lJ 
55 u 
55 U 
58 U 
61 U 
70 u 
55 U 
89 1J 

120 u 
51 U 
53 II 
53 U 
58 U 
53 U 
51 U 
51 U 
51 U 
43 u 

I50 I! 
I80 u 
68 U 
56 U 
56 U 
58 lJ 
52 U 
15 1J 

210 u 
56 U 
52 U 
54 I! 
61 U 
66 u 
64 U 
61 U 

IRS-I-SBO5-01 
l-3 

08-03-200 I 

61 U 
58 U 
62 u 
62 U 
65 LJ 
68 LJ 
78 11 
62 I! 

100 LJ 
140 lJ 
57 u 
60 U 
60 lJ 
65 1J 
60 lJ 
57 U 
57 II 
51 U 
49 II 

170 u 
200 u 

76 LJ 
63 lJ 
63 lJ 
65 I! 
5s 1: 
85 1J 

240 II 
63 lJ 
5s I! 
61 U 
68 I! 
75 u 
72 U 
68 U 

F-57 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SEhllVOL.~‘I‘lLES (q/kg) 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexnchloroethane 
Indeno( l.2.3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pcntachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
bis(2-Cliloroetlioxq)~~ietli~~iie 
bis(2-Chloroethyl) ether 
bis(2-Ethylheql) phthalate 

IR84-DP82-04 IRX4-DP83-03 
7-9 5-7 

08-05-2001 08-05-200 I 

55 u 
53 u 
54 u 
48 u 

160 U 
56 u 
53 u 
52 U 

160 u 
170 u 
58 u 
50 u 
58 U 
47 u 
63 u 
50 u 
73 u 
46 U 
46 U 
51 u 
51 U 
48 U 

130 u 
54 u 
51 u 

NA 
53 U 
49 u 
53 U 
56 U 

56 U 
54 u 
55 11 
49 1J 

160 U 
57 u 
54 u 
53 u 

I60 U 
170 I! 
59 u 
51 u 
59 U 
47 u 
63 U 
51 II 
74 u 
46 U 
46 U 
52 U 
52 U 
49 u 

130 I! 
55 u 
52 lJ 

NA 
54 U 
50 1J 
54 U 
57 II 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-SBOI-02 IR84-SB02-02 
3-5 3-5 

08-02-2001 08-02-2001 

60 U 
58 u 
59 u 
52 U 

170 u 
61 U 
58 u 
57 u 

170 u 
I80 u 
63 U 
54 u 
63 U 
51 u 
68 1J 
54 u 
79 u 
50 u 
50 u 
56 U 
56 U 
52 II 

140 u 
59 II 
56 1J 

NA 
58 II 
53 u 
58 I! 
61 U 

58 u 
56 U 
57 II 
50 u 

160 U 
59 u 
56 U 
55 u 

160 U 
180 u 
61 U 
53 u 
61 U 
49 u 
66 u 
53 u 
77 u 
48 u 
48 u 
54 u 
54 u 
50 u 

130 u 
57 1J 
54 u 

NA 
56 1J 
51 U 
56 U 
59 u 

IR84-SB03-02 
3-5 

08-02-200 I 

67 U 
65 U 
66 u 
59 J 

190 u 
69 U 
65 U 
63 U 

190 u 
200 u 

82 J 
61 U 
71 u 
57 u 
76 U 
61 U 
89 U 
56 U 
56 U 
62 U 
62 u 
58 u 

I50 U 
66 U 
62 U 

I20 NJ 
91 J 
60 U 
65 U 
69 U 

IR84-SB04-02 
3-j 

08-02-2001 

59 u 
56 U 
58 u 
51 U 

170 u 
60 U 
56 U 
55 U 

170 u 
180 u 
62 U 
53 U 
62 U 
50 U 
66 U 
53 U 
77 u 
49 u 
49 u 
54 u 
54 u 
51 lJ 

130 u 
58 1J 
54 u 

170 NS 
56 II 
52 U 
56 II 
60 U 

IR84-SBOj-01 
I-3 

08-03-2001 

66 (I 
63 U 
65 U 
57 U 

190 1J 
67 U 
63 U 
62 U 

190 u 
200 lJ 

70 u 
60 U 
70 u 
56 U 
75 U 
60 U 
87 u 
55 U 
55 U 
61 CJ 
61 (! 
57 U 

I50 u 
65 U 
61 li 

NA 
63 u 
58 I! 
63 U 
67 li 



SAMPLEID 
DEPTH 
SA\EVlPLE DATE 

1’ES1‘1(31DES/1’CRs (ug/iq) 
4.4'.DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
Dteldrtn 
Endosulfan I 
Endosulfan II 
Endosulfaa sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachloreposide 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Tosaphenc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BlK 
gamma-BHC(Lindane) 
mamma-Chlordane 
HERBICIDES fug/kg) 

2.4.5-T 
2.4-D 
2.1-DB 
Dalapon 
Dicamba 
Dichlorprop 
r%nnrrh Y.ll.,.s*,, 

LICPA 
MCPP 
Pentechlorophenol 
Silves 

lRX4-DP82-04 IRX4-DP83-03 
7-9 5-7 

0X-05-2001 08-05-200 1 

0.82 U 
0.59 u 

1.4 u 
0.57 u 

1.6 U 
0.7 LJ 
0.4 u 

0.29 1J 
0.64 LJ 

1.6 U 
0.27 LJ 
0.64 U 
0.69 U 
0.85 U 

5.5 u 
20 u 
11 u 
I9 u 

4.x u 
21 u 
I3 J 

7.2 U 
0.48 U 
0.61 LJ 
0.48 U 

0.5 U 
0.59 u 
0.59 u 

0.83 U 
0.6 U 
I.4 I! 

0.58 U 
1.6 U 

0.71 u 
0.4 u 
0.3 u 

0.64 II 
1.6 u 

0.27 U 
0.64 U 

0.7 u 
0.86 u 

5.6 U 
20 u 
I2 u 
19 u 

4.9 u 
21 u 

7.8 u 
7.3 u 

0.49 u 
0.62 1J 
0.49 I! 
0.51 U 

0.6 U 
0.6 U 

3.2 U 
55 U 
41 u 
39 u 
I6 II 
IO u 
i3 U 

2400 U 
2800 U 

IO u 
4.1 u 

3.3 u 
56 U 
41 u 
39 u 
I6 U 
II u 
i3 U 

2400 U 
2x00 u 

10 u 
4.1 u 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRX4-SBOI-02 IR84-SB02-02 IR84-SB03-02 IR84-SB04-02 
3-5 3-5 3-5 3-5 

08-02-2001 08-02-2001 08-02-2001 08-02-2001 

0.9 u 
0.65 U 

1.5 u 
0.62 II 

2.4 
0.76 U 
0.43 u 
0.32 U 
0.69 U 

1.7 u 
0.29 U 
0.69 U 
0.75 u 
0.93 u 

6U 
22 u 
I2 u 
20 u 

5.2 U 
23 U 
77 
7.8 U 

0.52 U 
0.67 U 
0.52 U 
0.54 u 
0.65 U 
0.65 U 

0.86 u 
2.2 
2.5 
0.6 II 
I.6 U 

0.73 u 
0.42 U 
0.3 I u 
0.67 U 

1.6 u 
0.28 U 
0.67 U 
0.72 U 

0.9 u 
5.8 U 
21 u 
I2 u 
20 u 

5u 
22 u 

8.1 U 
7.6 U 
0.5 u 

0.65 U 
0.5 u 

0.53 U 
0.62 U 
0.62 U 

2.4 
4.4 
8.7 
0.7 II 
1.9 u 

0.85 U 
0.48 II 
0.36 LJ 
0.77 u 

1.9 u 
0.33 u 
0.77 u 
0.84 U 

li! 
6.7 U 
24 U 
14 u 
23 U 

5.8 U 
25 U 
40 J 
8.X U 

0.58 U 
5.9 J 

0.58 1J 
0.61 U 
0.72 U 

6.3 

0.87 u 
0.63 U 

I.4 tJ 
0.61 LJ 

1.7 u 
0.74 u 
0.42 U 
0.3 I 1J 
0.68 lJ 

1.7 u 
0.29 U 
0.68 1J 
0.73 u 
0.91 u 

5.9 U 
21 u 
12 u 
20 u 

5.1 U 
22 u 
8.2 U 
7.6 U 

0.51 u 
0.65 U 
0.51 U 
0.53 U 
0.63 U 
0.63 U 

3.5 u 
60 U 
44 u 
42 U 
17 u 
II u 
.A . . 
14 u 

2600 U 
3100 u 

II u 
4.4 u 

3.4 u 
58 LJ 
43 u 
40 u 
I6 U 
II u 
i3 U 

2500 U 
3000 u 

II u 
4.3 u 

3.9 u 
67 U 
49 u 
47 u 
I9 u 
13 u 
15 u 

2900 U 
3400 u 

12 u 
4.9 u 

3.4 u 
59 U 
43 u 
41 u 
I7 u 
II u 
I3 u 

2500 U 
3000 u 

II u 
4.3 u 

F-59 

IR84-SBOj-01 
l-3 

0X-03-2001 

I.7 J 
0.71 u 

1.6 Ii 
0.68 tJ 

I.9 I! 
0.83 U 
0.47 Li 
0.35 II 
0.76 1J 

I.9 u 
0.32 LJ 

3.1 
0.82 LJ 

I li 
6.6 u 
24 U 
I4 u 
22 u 

5.7 II 
25 1J 

9.2 1J 
8.6 II 

0.57 U 
2X J 

0.57 u 
0.h lJ 

0.71 1J 
33 

3.9 u 
66 CJ 
19 u 
-16 U 
I9 li 
I2 I! 
I5 U 

2900 LJ 
3-100 u 

I2 u 
1.9 u 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

JI1:T.AI.S (mglkg) 
Aluminum 
Antimon) 
Arsenic 
Barium 
Bcr~llium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
NiCkI 
Potassium 
Selenium 
Sib 
Sodium 
Thallium 
Vanadium 
Zinc 
TOT;\L PETROLEL:,\I H\‘DROCARBONS 
TPH (as Diesel) (mJkg) 
TPH (as Gasoline) (ugkg) 
CON\‘ESTIOXAL 
Cyanide. Total (mgkg) 
Percent Solids (%) 

IR84-DPX2-04 lR84-DP83-03 
7-9 5-l 

05-05-2001 0x-05-2001 

5x9 
0.51 UJ 
0.31 U 

1.5 .I 
0.063 U 
0.045 u 
3870 

1.4 
0.16 J 
0.46 J 
475 
3.5 
79 J 

3 
o.ooxx u 

0.51 J 
42.3 U 
0.32 U 
0.16 U 
52.1 u 
0.52 u 

1.1 J 
3.9 J 

I I IO 
0.52 UJ 
0.33 .I 

1.2 J 
0.066 u 
0.045 u 

167 J 
1.6 

0.16 U 
0.28 u 
I340 

1.4 
25.8 J 

1.1 J 
0.0089 u 

0.42 J 
59.1 u 
0.33 u 
0.16 U 
S2.7 U 
0.53 u 

2.2 J 
1.3 u 

NA 
NA 

NA 
NA 

NA 
96 

NA 
94.8 

APPENDIXF 
SUBSURFACESOILANALYTICALDATA 
REMEDIAL INVESTICATION,CTO-0219 

OPERABLE UNIT 19,SITESWBUILDING 45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

IR84-SBOI-02 IR84-SB02-02 
3-5 3-5 

08-02-2001 08-02-2001 

3930 
0.56 U 

1.6 
8.4 u 

0.052 U 
0.049 u 

23900 J 
5.5 

0.31 .J 
1.3 J 

1970 
5.4 J 

406 J 
12.8 

0.0095 II 
I.1 J 

187 J 
0.44 J 
0.17 u 
56.7 U 
0.57 U 

7.1 
4.2 

7100 
0.54 UJ 

1.6 
56.6 U 
0.05 u 

0.047 u 
377 J 
6.2 
0.4 J 
1.8 J 

4430 
3.3 J 
II8 J 
x.2 

0.015 J 
1.9 J 

793 J 
0.34 u 
0.16 U 
54.7 u 
0.86 J 

9.6 
2.6 

NA 
NA 

NA 
NA 

NA 
88.2 

NA 
91.4 

IR84-SB03-02 
3-S 

08-02-2001 

1660 
0.62 UJ 

1.1 J 
9.4 LJ 

0.058 u 
0.12 J 

66800 J 
3.8 

0.46 J 
1.6 J 

1490 
IO J 

943 
50.5 

0.017 J 
21 

182 J 
0.73 
0.19 u 
89.7 J 

0.9 J 
3.8 J 

33.2 

NA 
NA 

NA 
78.8 

IR84-SB04-02 
3-5 

0x-02-200 I 

2610 
034 UJ 
0.89 J 

S.8 li 
0.051 U 
0.018 U 

79s 
2.8 

0.27 J 
I.6 J 

1780 
5J 

X3.7 J 
8.1 

0.02 J 
0.91 J 
67.3 J 
0.46 J 
0.17 u 
55.3 LJ 
0.5s U 

4.1 J 
3.2 

NA 
NA 

NA 
90.4 

IR84-SBOj-01 
1-3 

08-03-200 I 

2x10 
0.61 U 
039 J 
10.7 .I 

0.057 u 
0.053 11 
II50 

3.2 
0.26 J 

2.1 J 
1800 

4 
137 J 
7.6 

0.01 U 
0.88 J 
79.X u 
0.39 u 
0.19 u 
62.2 lJ 
0.62 U 

4.S J 
5.7 

NA 
NA 

NA 
80.1 



SAMPLE ID IR84-SB06-01 
DEPTH I-3 
SAMPLE DATE 08-02-200 I 

V’OLATILES (ug/kg) 
I. I, 1 -Trichloroethane 
I. 1,2,2-Tetrachlorocthane 
I,1 A- w1e 
I. I-Dichloroethane 
I, I -5ichloroethene 
I ,2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichlorometllane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzcne 
Chloroethane 
Chloroform 
Chloroniethnnc 
Dibromochloromethane 
Ethylbenzene 
isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis- I .3-Dichloropropene 
trans-I .3-Dichloropropene 

I.0 u 
2.0 u 
1.4 u 

0.66 u 
1.4 u 

0.83 u 
I.6 U 

0.85 u 
3.1 u 
I.9 u 
2.2 u 
2.4 U 

0.74 u 
I.4 u 
I.8 U 
2.0 u 

0.88 u 
I.1 u 

0.59 u 
2.5 u 
5.7 u 
1.5 1J 
I.2 u 

0.67 l! 
1.0 u 

0.95 u 
I.5 u 

0.57 u 
1.4 u 

0.60 u 
0.86 11 

I.6 U 
2.2 u 

0.72 U 
0.97 u 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRX4-SB06-01D 
l-3 

08-02-2001 

IR84-SB07-01 
l-3 

08-02-2001 

0.98 u 
1.9 u 
1.3 u 

0.62 U 
I.3 u 

0.78 u 
I.5 u 

0.80 U 
2.9 U 
1.8 u 
2.0 u 
2.2 u 

0.69 U 
I.3 u 
I.7 u 
I.9 u 

0.83 u 
I.1 u 

0.55 u 
2.3 U 
I.5 J 
1.4 u 
I.2 u 

0.63 U 
0.93 u 
0.89 U 

I.4 u 
0.53 u 

I.3 II 
0.56 U 
0.81 u 

I.5 U 
2.0 u 

0.68 II 
0.91 u 

I.1 u 
2.1 u 
1.4 u 

0.67 U 
I.4 u 

0.84 U 
I.6 U 

0.86 u 
3.1 u 
2.0 u 
2.2 u 
2.4 U 

0.75 u 
1.4 u 
1.8 U 
2.1 u 

0.90 u 
I.1 u 

0.60 U 
2.5 U 

0.94 u 
I.5 U 
I.3 u 

0.68 u 
1.0 u 

0.97 u 
1.5 Ii 

0.57 u 
1.4 u 

0.61 U 
0.87 U 

1.6 U 
2.2 u 

0.74 u 
0.99 u 

iR84-SB08-0 I 
I-3 

08-02-2001 

0.95 u 
I.9 u 
I.2 u 

0.60 U 
I.2 u 

0.75 U 
1.4 u 

0.77 u 
2.8 U 
1.8 u 
2.0 u 
2.2 u 

0.67 U 
1.2 u 
I.7 u 
1.9 u 

0.80 u 
I.0 u 

0.54 u 
2.3 U 

0.85 U 
1.3 u 
I.1 u 

0.61 U 
0.91 u 
0.87 U 

I.3 u 
0.52 U 

1.2 u 
0.55 U 
0.78 U 

1.4 u 
2.0 u 

0.66 u 
0.89 U 

F-61 



SAMPLE ID 
DEPTH 
SAMPLE DATE 

SEhll\‘01,!\7‘1I,1~S (ug/kg) 
I .2.3-Trichlorobcllzcnc 
I .2-Dichlorobenzene 
I .3-Dichlorobenzene 
I .4-Dichlorobenzene 
2.2’~Osybis( I Xhloropropane) 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenoi 
2.4-Dichlorophenol 
2.3-Dimcthylplleliol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2Zhloronaphthalenc 
2-Chlorophenol 
2-Methylnaphthalenc 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-metliylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(ghi)perylene 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-SBO6-01 
I-3 

08-02-2001 

54 u 
52 u 
56 u 
56 U 
58 U 
61 U 
70 u 
56 U 
89 u 

120 u 
51 U 
53 u 
53 u 
58 U 
53 u 
51 u 
51 u 
51 u 
43 u 

160 U 
180 u 
68 U 
51 U 
57 u 
58 U 
52 U 
75 u 

210 u 
51 u 
52 U 
54 u 
61 U 
67 u 
64 u 
61 U 

IRSJ-SB06-OID 
l-3 

0x-02-2001 

54 u 
51 u 
55 u 
55 u 
57 u 
60 u 
69 U 
55 U 
88 u 

120 u 
50 u 
53 u 
53 u 
57 U 
53 u 
50 u 
50 u 
50 u 
43 I! 

150 u 
I80 U 
67 u 
56 U 
56 U 
57 u 
51 u 
74 u 

210 u 
56 U 
51 u 
54 u 
60 U 
66 u 
64 U 
60 U 

IR84-SB07-01 
l-3 

08-02-2001 

55 U 
53 u 
56 U 
56 U 
59 u 
62 U 
71 u 
56 U 
90 u 

120 u 
52 U 
54 u 
54 u 
59 u 
54 U 
52 U 
52 U 
52 u 
44 u 

160 U 
I80 U 
69 I! 
57 u 
57 u 
59 u 
53 u 
77 u 

210 u 
57 u 
53 U 
55 U 
62 U 
68 u 
65 U 
62 U 

IR84-SBOS-01 
I-3 

08-02-200 I 

54 u 
52 U 
55 u 
55 U 
5x u 
61 U 
70 u 
55 u 
89 u 

120 u 
51 u 
53 u 
53 u 
58 U 
53 u 
51 u 
51 u 
51 U 
43 u 

160 U 
I80 U 
68 u 
51 U 
57 U 
58 U 
52 U 
75 u 

210 u 
57 U 
52 U 
54 U 
61 U 
67 U 
64 U 
61 U 



SAMPLE ID 
DEPTIH 
SAMPLE DATE 

SEhll\‘OWTILES (ugkg) 
13cnzo(li)iluor:lntlicllc 
Butyl bcnzyl phthalate 
Carbazole 
Chrysene 
LX-n-butyl phthalatc 
Di-n-octyl phthalatc 
I~ibcnz(a.li)nntliracclic 
Dibenzofuran 
Diethyl phthalalc 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hesachloroethane 
Indeno( I .2.3-cd)pyrcnc 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhesyl) phthalate 

APPENDIXF 
SUBSURFACESOILANALYTICALDATA 
REMEDIALINVESTIGATION,CTO-0219 

OPERABLE UNIT19,SITE84/BUILDING45AREA 
MCB.CAMPLEJEUNE,NORTHCAROLINA 

IR84-SB06-01 
I-3 

08-02-2001 

59 11 
57 u 
58 U 
51 u 

170 u 
60 II 
57 II 
56 II 

170 u 
180 II 
62 U 
53 u 
62 U 
50 (J 
61 U 
53 u 
78 U 
49 u 
49 u 
54 u 
54 u 
51 u 

130 u 
58 U 
54 u 

NA 
57 u 
52 U 
57 u 
60 U 

IR84-SB06-01 D 
I-3 

0x-02-200 I 

5X IJ 
56 U 
57 u 
50 u 

160 U 
59 IJ 
56 1J 
55 1J 

160 U 
180 U 
61 U 
53 u 
61 U 
49 u 
66 u 
53 II 
77 (J 
48 u 
48 U 
54 u 
54 u 
50 u 

130 u 
57 u 
54 U 

NA 
56 U 
51 U 
56 U 
59 u 

IR84-SB07-01 
i-3 

08-02-200 I 

60 1J 
51 LJ 
59 II 
52 1J 

170 u 
61 U 
57 u 
56 Ii 

170 u 
180 u 
63 U 
54 U 
63 1J 
51 u 
68 u 
54 CJ 
79 1J 
50 0 
50 u 
55 U 
55 u 
52 u 

140 u 
59 u 
55 U 

NA 
57 U 
53 U 
57 u 
61 U 

IR84-SB08-01 
l-3 

08-02-2001 

59 (I 
51 U 
58 II 
51 u 

170 u 
60 1J 
57 u 
55 I! 

170 u 
180 U 
62 U 
53 u 
62 U 
50 U 
67 U 
53 u 
78 LJ 
49 u 
49 II 
54 U 
54 U 
51 U 

130 u 
S8 U 
54 u 

NA 
57 U 
52 U 
57 u 
60 U 

F-63 



SAMPLEID 
DEPTH 
SAMPLEDATE 

I’Esl‘1c1 Dl:s/I’cI~s (ug/kg) 
-I.J'-DDD 
4,4'-DDE 
4.4'-DDT 
Aldrin 
Dieldriii 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachloreposide 
hlcthosychlor 
I'CB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BIHC (Lindane) 
eamma-Chlordanc 
~II~IBICIDES (Ilgkg) 
2.4.5-T 
2,4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachloroplie~~o1 
SllVCX 

APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRX4-SBO6-01 
l-3 

08-02-2001 

1.9 J 
25 

4.3 
0.61 U 

25 
0.74 u 
0.42 U 
0.31 u 
0.68 U 

1.7 u 
0.29 U 
0.68 U 
0.73 u 
0.91 U 

5.9 u 
21 u 
I2 U 
20 u 
5.1 u 
22 u 
29 J 
7.7 u 

0.51 u 
22 J 

0.51 u 
0.53 u 
0.63 U 

26 

3.4 u 
59 u 
43 u 
41 11 
17 u 
11 u 
I3 u 

2600 U 
3000 u 

II u 
4.3 u 

IRX4-SB06-OID 
l-3 

0x-02-2001 

0.87 UJ 
0.62 UJ 

I.4 UJ 
0.6 U 
I.6 UJ 

0.73 u 
0.42 U 
0.31 u 
0.67 U 

I.6 U 
0.28 u 
0.67 U 
0.72 U 

0.9 1J 
5.8 u 
21 u 
12 u 
20 u 

5U 
22 u 
8.1 U 
1.6 U 
0.5 U 
3.3 J 
0.5 u 

0.53 u 
0.62 U 

3.3 J 

3.4 u 
58 U 
43 u 
41 u 
16 U 
II u 
13 u 

2500 U 
3000 u 

II u 
4.3 u 

IRX4-SB07-01 
l-3 

08-02-2001 

0.89 U 
0.64 U 

I.5 II 
0.62 U 

I.7 u 
0.75 u 
0.43 u 
0.32 U 
0.69 U 

1.7 u 
0.29 U 
0.69 U 
0.74 u 
0.92 U 

6U 
21 u 
I2 u 
20 u 
5.2 U 
23 U 
8.3 U 
7.8 U 

0.52 U 
0.66 u 
0.52 U 
0.54 U 
0.64 U 
0.64 U 

3.5 u 
60 U 
44 u 
42 U 
I7 u 
II u 
14 u 

2600 U 
3000 u 

II u 
4.4 u 

IRX4-SB08-01 
l-3 

08-02-2001 

0.88 U 
0.63 U 

I.4 u 
0.61 U 

I.7 u 
0.74 u 
0.42 U 
0.31 u 
0.68 u 

1.7 u 
0.29 U 
0.68 u 
0.73 u 
0.91 u 

5.9 U 
21 u 
I2 u 
20 u 

5.1 u 
22 u 
x.2 u 
7.1 u 

0.51 U 
0.65 U 
0.51 u 
0.53 u 
0.63 U 
0.63 U 

3.4 u 
59 u 
43 u 
41 u 
17 u 
II u 
I3 u 

2600 U 
3000 u 

II u 
4.3 u 

F. 



APPENDIX F 
SUBSURFACE SOIL ANALYTICAL DATA 
REMEDIAL INVESTIGATION, CTO-0219 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH 
SAMPLE DATE 

hl ET..~I.S (Ill~kg) 
Alumlllum 

Antimon), 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnrsium 
Manganese 
Mercuq 
Nickel 
Potassillm 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 
TO’I’:\L I’ETROLEl’hI H1’DROCARBON.S 
TPI I (as Diesel) (mgkg) 
TPH (as Gasoline) (ugkg) 
COh’\‘ENTIOK:\L 
Cyanide. Total (mgkg) 
Percent Solids (%) 

lR84-SB06-01 
l-3 

08-02-2001 

2590 
0.91 J 

I .4 
5.5 U 

0.051 U 
0.05 J 
1820 J 

3 
0.22 J 

4.1 
1830 
10.5 J 
Ill J 
8.3 

0.029 J 
I J 

78.2 J 
0.34 u 
0.17 u 
55.5 U 
0.56 U 

4.1 J 
Il.4 

NA 
NA 

NA 
90. I 

IRX4-SB06-01 D 
l-3 

08-02-2001 

2830 
0.65 J 
0.86 J 
29.1 II 
0.05 u 

0.047 u 
741 J 

3 
0.24 J 

2J 
1670 

4.6 J 
123 J 
7.6 

0.0092 U 
I J 

X8.1 J 
0.42 J 
0.16 U 
54.8 U 
0.55 u 

4.2 J 
6.8 

NA 
NA 

NA 
91.3 

IR84-SB07-01 
l-3 

08-02-2001 

2750 
0.6 J 

0.87 J 
6.3 II 

0.052 U 
0.048 u 

699 J 
3.2 

0.21 J 
0.67 J 
1840 

3.9 J 
I05 J 
6.2 

0.017 J 
0.85 J 
Xl.7 J 
0.48 J 
0.17 u 
56.3 U 
0.56 U 

5.4 J 
3.5 

NA 
NA 

NA 
88.8 

IR84-SB08-01 
I-3 

08-02-2001 

2570 
0.69 J 

0.8 J 
6.3 U 

0.051 U 
0.048 U 

447 J 
3.1 

0.22 J 
0.8 J 

I560 
3.7 J 

92.3 J 
7.3 

0.013 J 
0.83 J 
93.1 J 
0.34 u 
0.17 1J 
55.5 u 
0.64 J 

4.2 J 
4.4 

NA 
NA 

NA 
90.1 

F-65 



SAMPLE ID 
DEPTH (inches bgs) 
SAMPLE DATE 

\‘OLr\TILES (ugkg) 
l.l.l-Trichloroethanc 
1,1,2,2-Tetrachloroethane 
I. I ,2-Trichloroethane 
I,1 -Dichloroethane 
I 1 -Dichloroethene 
I ,2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichlorometl~a~ie 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloridr 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluenc 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-l.3-Dichloropropcnc 
trans-l.3-Dichloropropene 

84-SD05-01 
O-6” 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDlX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-02 I9 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
84-SD06-01 

O-6” 
10-26-l 995 

84-SD07-01 
O-6” 

I O-26- 1995 

84-SD08-01 
0 - 6 It 

I O-26- 1995 

IR84-SDOI-98B 
O-6” 

04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SDOI-98BD 
O-6” 

04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SDOj-98B 
O-6” 

04/l 9/l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



APPENDIX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
SAMPLE ID 
DEPTH (inches bgs) 
SAMPLE DATE 

SI:hll\‘0l.;\7‘ll.ES (uglkg) 
I .2,1-‘l‘riclilorobc~i~~~ic 
1.2-Dichlorobenzenc 
I .3-Diclllorobenzene 
I .J-Dichloroberizeli~ 
2.2’~0sybis( I -Clllorol)r~)l)~L”c) 
2.4,5-Trichlorophrnol 
2.4.6-Trichlorophenol 
2.4-Dichloroph2noI 
2.4-Dimeth~,lplienol 
2.4-Dinitrophenol 
2,4-Dinitrotoluew 
2.6-Dinitrotoluenr 
2-Chloronaphthale~ie 
2-Clllorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
1.6-Dinitro-2-mct~i~lp~i~~iol 
4-Bromophenyl phenyl ether 
4-Chloro-3-metli~lphcnol 
?-Chloroaniline 
-I-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(ghi)peqlene 
Benzoiicjiiuoraiirii~lic 
Butyl benzyl phthalatc 
Carbazole 

84-SDO5-01 
O-6” 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
. . . NH 
NA 
NA 

84-SD06-01 84-SD07-01 84-SD08-0 1 IR84-SDOl-98B 
O-6” O-6” O-6” O-6” 

I O-26- I995 I O-26-l 995 1 O-26- I995 04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
., . 
IUH 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
\, . INH 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
\, . IUH 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
\,. INH 
NA 
NA 

IR84-SDOI-98BD 
O-6” 

04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
II. lr4.h 
NA 
NA 

fR84-SDO5-98B 
O-6” 

04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
., . NH 
NA 
NA 

F-67 



SAMPLE ID 
DEPTH (inches bgs) 
SAMPLE DATE 

SEhll\‘OL:\TILES (ugkg) 
Chrysene 
Di-n-butyl phthalate 
Ui-n-octyt phhalate 
Dibcnz(;l.h);lllllIracclic 
Dibenzofuran 
Diethyt phthalate 
Dimethyl phthalak 
Fluoranthene 
Fluorene 
Hesachlorobenzent 
Hesachlorobutadiene 
I-lexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I .2.3-cd)pyrcne 
Isophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(Z-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhesyl) phthalate 
PCRS (ugkg) 
AROCLOR-1016 
AROCLOR-I221 
AROCLOR- 1232 
AROCLOR- I242 
AROCLOR- 1218 
AROCLOR- I254 
AROCLOR-I 260 
DIESEL RhSGE ORG,\NICS (mg/kg 
CON\‘ESTIO;V:\L 
pH (solid) 
Percent moisture (%) 

SOTES: 
.I = value is estimated 
U = not detected at detection limit 

84-SD05-0 I 
O-6” 

I O-26- 199.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

680 u 
1400 u 
680 u 
680 u 

2800 
680 U 

20000 
NA 

NA 
NA 

APPENDIX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
84-SD06-0 I 

O-6” 
I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3300 u 
6500 U 
3300 u 
3300 u 
3300 u 
3300 u 
8100 

NA 

NA 
NA 

84-SD07-0 I 
O-6” 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4700 u 
9500 U 
4700 u 
4700 u 
4700 u 
4700 II 

I7000 
NA 

NA 
NA 

84-SDO&0 I 
O-6” 

10-26-1995 

IR84-SDOI-98B IR84-SDOI-98BD IR84-SDO5-98B 
O-6” O-6” 0 - 6 ‘I 

04/19/1998 04/19/1998 04/19/1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

450 II 
890 U 
450 u 
450 U 
450 u 
450 U 

3700 
NA 

810 U NA I80 U 
1600 U NA 370 u 
810 U NA I80 1J 
810 U NA I80 li 
810 U NA I80 U 
810 U NA I80 II 

40000 NA 5900 
9200 14000 -1300 

NA 6.6 6.6 6.9 
NA 59.2 56.3 28 



APPENDIX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID lRX4-SD06-9XB IRX4-SD07-9XB 

DEPTH (inches bgs) O-6” O-6” 

SAMPLE DATE 04/19/199x 04/23/199X 

VOL.&TILES (q/kg) 
I (I, I -Triclllororth:11Ic 
I, I ,2,2-‘i‘etrachloroctl~anc 
I. I ,2-Trichloroethane 
I, I-Dichloroethane 
I, I -Dichloroethene 
I ,2-Dichloroethane 
I ,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
xylwss (tolal) 
cis-l,3-Dichloropropene 
trans-I ,3-Dichloropropenc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2200 II 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 1J 
2200 u 
2200 u 
2200 u 
2200 II 

910 J 
2200 u 
2200 u 

F-69 



APPENDIX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84IBUILDINC 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
SAMPLE ID 
DEPTH (inches bgs) 
SAMPLE DATE 

IR84-SD06-98B 
O-6” 

04/19/199x 

IR84-SD07-9XB 
O-6” 

04/23/l 998 

SI:hll\‘OLhTILlrS (ug/kg) 
I .2,4-Trichlorobcnzent: 
I ,2-Diclllorobenzene 
I .3-Dichlorobcnzene 
I .4-DiclllorohclizL~l~ 
2,2’-0sybis( I -Chloroprnpanc) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-niethylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracenc 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazolc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

590 U 
590 U 
590 II 
590 tJ 
590 u 

1500 11 
590 u 
590 U 
590 l! 

1500 u 
590 u 
590 u 
590 u 
590 u 

I0000 
590 U 

I500 U 
590 U 
590 UJ 

1500 u 
1500 u 
590 u 
590 u 
590 u 
590 U 
590 u 

1500 U 
1500 u 
590 u 
590 II 
590 U 
590 UJ 
590 UJ 
590 UJ 
590 UJ 
590 UJ 
590 UJ 
590 U 



APPENDIX F 
SEDIMENT ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
SAMPLE ID 
DEPTH (inches bgs) 
SAMPLE DATE 

SEhllVOLr~TILES (ugkg) 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalatc 
I~ibcnz(;l.il)anlll~l~~llc: 

Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
f-fexachforobenzcne 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I ,2,3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthafene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2Chloroethoxy)methane 
bis(2Chloroethyl) ether 
bis(2-Ethyfhexyf) phthalate 
PCBs (ug/kg) 
AROCLOR-1016 
AROCLOR-I 22 I 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-I254 
AROCLOR- 1260 
DIESEL RANGE ORGANIC3 (mg/kg 
COj~VEj~TiOj~AL 

pH (solid) 
Percent moisture (%) 

NOTES: 
J = value is estimated 
U = not detected at detection limit 

IRX4-SD06-98B IR84-SD07-98B 
O-6” O-6” 

04/19/1998 0412311998 

NA 590 UJ 
NA 590 u 
NA 590 UJ 
Nh 590 11.1 
NA 590 U 
NA 590 II 
NA 590 u 
NA 590 u 
NA 590 u 
NA 590 u 
NA 590 u 
NA 590 u 
NA 590 u 
NA 590 UJ 
NA 590 u 
NA 590 u 
NA 590 u 
NA 2000 
NA 590 u 
NA 1500 u 
NA 2500 
NA 590 u 
NA 590 UJ 
NA 590 u 
NA 590 u 
NA 2400 J 

160 U NA 
330 u NA 
160 U NA 
160 U NA 
160 U NA 
160 U NA 

4300 NA 
3500 NA 

6.3 6.6 
19.6 43.9 

F-71 





SAMPLE ID 
DEPTI I (reel bgs) 
SAMP1.E DATE 

\‘OI,;\TII.ES (ugkg) 
I. I. I -‘I‘ricI11(1roctliillic 
I I .2.2-‘I‘ctr;lchlor~~ct~i~l~~e 
I. 1.2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichlororthalle 
1.2-Dichloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-liesanonc 
-I-hleth~~l-2-pe~~t~~~~~~~~c 
ACWNl~ 

Benzene 
Bromodichloromethanc 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloridr 
Chlorobenzene 
Chlorocthane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Eth!,lbenzene 
Isopropyl ether 
Methyl ten-butyl ether 
Mcthl,lenc chloride 
Styrrne 
Trtrachloroethene 
Toluene 
Trichloroethene 
Vinyl chlorldc 
Xylenes (total) 
cis- I .3-Dichloropropene 
trans-l.3-Dichloropropene 

84.MW 15-00 84-MW 16-00 
O-1 

07-3 I-200 I 

1 Ii 
2 Ii 

I.4 u 
0.66 u 

1.4 U 
0.X3 u 

1.6 II 
0.85 U 

3.1 u 
1.9 u 
2.2 u 
40 J 

0.74 u 
1.4 u 
1.8 u 

2 U 
0.88 u 

I.1 u 
0.59 U 

2.5 U 
0.93 u 

I.5 U 
1.2 u 

0.67 U 
0.77 u 
0.95 u 

I.5 U 
0.57 U 

1.4 u 
0.6 U 

0.86 U 
I.6 U 
2.2 u 

0.73 u 
0.97 u 

O-I 
07-3 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT I’), SITE 84IBUILDING 45 AREA 
MCB, CAMP LE.JEUNE, NORTH CAROLINA 

X4-MW 17-00 IRX4-M W I X-00 IRX4-MW 19-00 IRX4-MWZO-00 IRX4-MW20-OOD IRX4-DPO6-00 111x3-DPI x-00 
0 - I 0 - I 

07-3 I-200 I ox-o I-200 I 

0.97 I J N/l 
1.9 u NA 
I.3 u NA 

0.61 U NA 
I.3 11 NA 

0.77 u NA 
1.5 u NA 

0.79 u NA 
2.9 U NA 
1.8 u NA 

2 u NA 
2.2 U NA 

0.69 U NA 
I.3 u NA 
I.7 u NA 
1.9 u NA 

0.82 U NA 
1.1 u NA 

0.55 u NA 
2.3 U NA 

0.87 U NA 
I.4 u NA 
1.2 u NA 

0.62 U NA 
0.72 U NA 
0.89 u NA 

I.4 u NA 
0.53 u NA 

1.3 u NA 
0.56 U NA 

0.8 u NA 
I.5 U NA 

2u NA 
0.68 1J NA 
0.91 u NA 

O-I O-I 0 - I 
ox-o I-200 I ox-o I-200 I ox-o I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 

I.1 11.1 
2.1 UJ 
I.4 UJ 

0.68 UJ 
I.4 UJ 

0.86 UJ 
I.6 UJ 

0.88 lJJ 
9J 
2 UJ 

2.2 UJ 
46 UJ 

0.76 UJ 
I .4 UJ 
I.9 UJ 
2.1 UJ 

0.92 UJ 
1.2 UJ 

0.61 UJ 
2.6 UJ 

0.96 UJ 
1.5 UJ 
1.3 UJ 

0.69 1JJ 
0.8 UJ 

0.99 UJ 
1.5 UJ 

0.59 UJ 
1.4 UJ 

0.62 lJJ 
0.89 UJ 

I.6 UJ 
2.2 UJ 

0.75 UJ 
I UJ 

I II 
2u 

1.4 u 
0.66 u 

I.4 u 
0.83 U 

1.6 U 
0.85 U 

4.8 J 
I.9 u 
2.2 u 
23 U 

0.74 u 
I.4 u 
I.8 U 

2u 
0.89 U 

1.1 u 
0.59 u 

2.5 u 
0.93 u 

I.5 U 
1.3 u 

0.67 U 
0.77 u 
0.95 u 

I.5 U 
0.57 U 

1.4 u 
0.6 U 

0.86 u 
I.6 U 
2.2 u 

0.73 u 
0.98 u 

0 - I 0 . I 
07-I 7-200 I 07- 19-200 I 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

F-73 



APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REIMEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT IO, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEAWOLATILES (@kg) 
I .2.4-Trichlorobenzene 
1.2-Dichlorobenzenc 
I .3-Dichlorobenzene 
I A-Dichlorobenzene 
2.2’-Oxybis( I-Chloropropnno) 
2.4.5-Trichlorophenol 
2.4.GTrichlorophenoi 
2.4-Dichlorophenol 
2.4-Dimethylphcnol 
2.GDinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalenr 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
1.6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
-I-Methylphenol 
GNitroaniline 
4-Nitrophenol 
Acenaphthcne 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)pevlene 
Benzo(k)tluoranthene 
Butyl benzyl phthalatc 
Carbazole 
Chrysene 
Di-n-butql phthalate 
Di-n-octyl phthalatc 
Dibenz(a.h)anthracenr 
Dibenzofuran 

84-MW 15-00 X4-MW 16-00 
O-l 

07-3 I-2001 

56 U 
53 u 
57 u 
51 u 
S9 U 
62 u 
71 u 
57 LJ 
91 u 

120 II 
52 lJ 
54 U 
54 u 
S9 U 
54 U 
52 tJ 
52 u 
52 u 
44 II 

I60 U 
180 u 
69 u 
58 u 
SX U 
59 Ii 
53 u 
77 u 

220 u 
58 II 
S3 U 
56 u 
62 11 
6X U 
66 u 
62 II 
60 lJ 
58 u 
59 U 
S2 II 

170 l-1 
61 U 
58 U 
57 II 

O-l 
07-3 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84.MW 17-00 lRX4-MW 1 X-00 
O-l 

07-31-2001 

2x0 u 
270 U 
280 II 
280 U 
300 u 
310 II 
360 u 
280 II 
450 11 
620 U 
260 U 
270 U 
270 U 
300 u 
350 J 
260 U 
260 U 
260 U 
220 u 
800 u 
910 u 
350 u 
290 U 
290 1J 
300 u 
270 U 
390 li 

II00 u 
2300 

270 U 
3500 
5900 
5800 
7100 
3200 
3800 

290 U 
2100 
6700 

850 LI 
310 u 

I200 J 
IX00 J 

O-I 
08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F 

lR84-MWl9-00 
O-l 

08-01-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 

iRX4-MW20-00 lR84-MW20-OOD lRX4-DP06-00 
O-l 

08-O l-200 I 

64 u 
61 II 
65 U 
65 II 
68 U 
72 II 
82 u 
65 U 

100 u 
140 u 
60 U 
63 u 
63 u 
68 u 
63 U 
60 U 
60 U 
60 U 
51 u 

1x0 u 
210 u 

80 U 
67 U 
67 U 
68 u 
61 II 
x9 u 

250 U 
67 U 
61 U 
64 U 
72 u 
78 1J 
76 U 
72 U 
69 U 
67 U 
68 u 
60 U 

200 u 
70 u 
67 U 
65 lJ 

O-i 
08-01-2001 

56 U 
53 1J 
S7 U 
57 u 
59 u 
63 U 
72 u 
57 U 
91 u 

130 u 
52 U 
55 U 
55U 
S9 U 
5s u 
52 u 
52 U 
52 l! 
44 LJ 

I60 U 
1x0 u 
69 u 
58 1J 
58 U 
59 II 
53 u 
77 u 

220 u 
58 11 
53 u 
56 U 
63 U 
68 u 
66 u 
63 U 
60 U 
58 U 
SY U 
52 1J 

170 u 
61 U 
58 lJ 
57 U 

O-I 
07-l 7-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR8+DPl X-00 
O-l 

07- 19-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SE>lIVOL.iTILES (ng/!ig) 
Dibenzothiophene 
Dicthyl phthalatc 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzcne 
Hexachlorobutadiene 
He~achlorocyclopentadiclle 
tiesachloroetharie 
Indrno( I .2.3-cd)pycne 
lsophorone 
N-Nitrosodi-li-prop!-Inmiic 
N-Nitrosodiphen!~laminc 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-ChIoroethow)niethanr 
bis(2-Chloroethyl) ether 
bis(2-Ethylhesyl) phthalate 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESIITLS 
REMEDIAL INVESTJCATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDINC 45 AREA 
RICB, CARIP LEtJElJNE, NORTH CAROLINA 

X4-MW 15.00 X4-M W 16-00 84-MW 17-00 lR84-MW 18-00 IR84-MW 19-00 IR84-MW20-00 lR84-MW20-OOD lR84-DP06-00 IRXJ-DP I8-00 
O-I O-l O-l O-l O-1 O-l O-l O-l O-l 

07-3 I-2001 07-3 I-2001 07-3 I-2001 08-01-2001 08-01-2001 08-01-2001 08-01-2001 07-l 7-200 I 07-19-2001 

NA 
170 u 
I80 U 
63 U 
54 U 
63 U 
51 U 
68 U 
54 11 
79 u 
50 U 
50 II 
56 lJ 
56 U 
52 u 

140 u 
59 U 
56 1J 
58 U 
S3 U 
58 U 
61 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
850 Cl 
910 U 

I6000 
2600 

320 U 
260 U 
340 u 
270 U 

3200 
250 u 
250 U 
280 U 
640 J 
260 II 
680 U 

I SO00 
280 U 

10000 
270 U 
290 U 
310 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
200 u 
210 u 

73 u 
63 U 
73 u 
59 u 
78 u 
63 U 
91 u 
57 u 
57 U 
64 u 
64 u 
60 U 

160 U 
68 u 
64 U 
67 U 
61 U 
67 U 

140 J 

NA 
170 U 
I80 U 
64 U 
55 lJ 
64 U 
51 u 
68 u 
55 u 
80 u 
50 U 
so u 
56 U 
56 U 
52 U 

140 u 
59 U 
56 U 
58 U 
53 U 
58 U 

620 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 

F-75 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

PESTICIDEWCBs (up/kg) 
4.4’-DDD 
.l.J’-DDE 
4.4’-DDT 
Aldrin 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 
IIERBICIDES (~&kg) 
2.4.5-T 
2.4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESlJTLS 
RERIEDIAL IN\‘ESTIGATION, CTO-120 

OPERABLE IJNIT 19, SITE 84/BUiLDING 45 AREA 
RICB, CAMP LEtJEUNE, NORTH CAROLINA 

X4-MW 15-00 X4-MW16-00 X4-MWI7-00 IR84-MWIX-00 IRX4-MW19-00 IR84-MW20-00 lR84-MWZO-OOD lR84-DP06-00 IRS-I-DPI X-00 
O-l 

07-3 I-200 I 

0.9 1J 
0.65 U 

I.5 U 
0.62 I! 

I.7 U 
0.76 II 
0.43 II 
0.32 1J 
0.69 1J 

1.7 u 
0.29 U 
0.69 U 
0.75 u 
0.93 u 

6U 
22 u 
12 u 
20 u 
5.2 lJ 
23 U 
8.4 U 
7.8 U 

0.52 II 
0.67 U 
0.52 u 
0.54 u 
0.65 U 
0.65 U 

3.5 u 
60 U 
44 Ii 
42 U 
17 u 
II u 
14 u 

2600 U 
3100 u 

11 u 
4.4 lJ 

O-1 
07-31-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5.9 1J 
21 u 
12 u 
20 u 
5.1 u 
22 u 
30 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-1 
07-3 l-2001 

9.4 J 
3.2 U 
7.4 II 
3.1 u 
I4 J 

3.8 U 
2.2 IJ 
2X J 

3,5 1J 
46 J 
8.3 J 
3.5 U 
3.7 u 
4.1 u 
60 U 

220 u 
120 u 
200 u 

52 U 
230 U 

3500 
39 u 

2.6 u 
40 J 

2.6 u 
2.7 U 
3.2 U 
43 

3.5 lJ 
60 U 
44 u 
42 U 
17 u 
II u 
14 u 

2600 U 
3100 u 

II u 
4.4 u 

O-1 
08-01-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.3 U 
23 U 
13 u 
22 u 
5.5 u 
24 U 
41 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
ox-o l-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
56 U 

200 1J 
120 u 
190 u 
48 U 

210 u 
3600 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-1 
08-O I-200 I 

8.1 J 
5.6 J 
3.4 II 
1.4 u 
50 J 
I.7 u 

0.99 II 
54 J 

6.9 J 
74 J 

0.68 U 
1.6 U 
1.7 u 
9X J 

350 u 
1200 u 
720 U 

1200 u 
300 u 

1300 u 
11000 J 

IX u 
1.2 u 
4.5 J 
1.2 u 
1.3 u 
1.5 u 
6.7 J 

4u 
69 U 
51 u 
48 U 
20 u 
13 u 
I6 U 

3000 u 
3500 u 

13 u 
5.1 U 

O-I 
08-01-2001 

0.9 1JJ 
0.65 UJ 

I.5 u 
0.63 U 

1.7 UJ 
0.76 U 
0.43 CJ 

2.1 J 
0.69 1J.1 

22 J 
0.3 u 

0.69 U 
0.75 U 
0.93 UJ 

12 u 
43 u 
25 U 
41 u 
IO u 
45 u 

410 J 
7.x u 

0.52 u 
0.67 UJ 
0.52 u 
0.55 u 
0.65 U 
0.65 UJ 

3.5 u 
60 U 
44 u 
42 U 
I7 u 
11 u 
14 u 

2600 U 
3100 u 

11 u 
4.4 u 

O-l 
07-17-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5.6 lJ 
20 u 
I2 u 
19 IJ 

4.x u 
21 u 
56 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-I 
07-I O-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
300 u 

1100 u 
620 U 

1000 u 
260 U 

1100 lJ 
25000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 84-MW 15-00 84-MW 16-00 
DEPTH (feet bgs) 
SAMPLE DATE 

O-1 
07-j l-200 I 

hlET.-\LS (mgkg) 
Aluminum 
Antilllony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEIfhl H‘1’DROCARBONS 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (ugkg) 
COS\‘ESTIOS.-tL 
Cyanide. Total (m$Jkg) 
Percent Solids (%) 
Total Organic Carbon (mgkg) 

2990 
0.56 UJ 
0.64 J 

5.3 J 
0.052 U 
0.049 u 

636 
3.2 

0.17 u 
1.1 J 

1550 
2.8 
91 J 
5.5 

0.02 J 
0.91 J 
70.2 J 
0.35 U 
0.17 u 
56.7 U 
0.57 U 

4.1 J 
3.2 

NA 
NA 

NA 
88.3 
NA 

sons: 
J = Value is estimated 
U = Not detected at detection limit 
ugkg = microgram per tiilogram 
mg/kg = milligram per kilogram 
RG = EarnpIe was diluted d1ue to !l!R!rjY interference a!ld b!g 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 ARE/t 
RICB, CARIP LEJEUNE, NORTII CAROLINA 

84-MW 17-00 IR84-MW I S-00 IR84-MW 19-00 IR&4-MW20-00 IR84-MW20-OOD IR84-DPOG-00 IRS&DPIX-00 
O-l 

07-3 l-200 1 
O-l O-l 

07-31-2001 ox-o I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2750 
I.1 J 
6.7 
8.9 J 

0.052 u 
0.14 J 

7200 
4.4 
0.3 J 
5.8 

2060 
31.5 
239 J 
13.4 

0.0095 u 
1.1 J 
106 J 

0.35 u 
0.17 u 
56.8 U 
0.57 u 

4.9 J 
22.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA 
NA NA NA 

NA 
90 

NA 

NA NA 
88 83.5 

NA NA 

O-l O-l 
08-01-200 I 08-O I-200 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8940 
0.64 11.1 

1.5 
13.4 J 
0.06 U 

0.071 J 
1350 

6.4 
0.42 J 

1.7 J 
5000 

5.7 
188 J 

II.5 
0.028 J 

I.9 J 
107 J 
0.4 u 
0.2 u 

65.2 U 
0.65 U 
II.2 
4.7 

NA NA 
NA NA 

NA NA 
95. I 76.7 
NA NA 

O-1 
08-O I-2001 

28X0 
0.56 UJ 

I.1 
10.4 J 

0.052 U 
0.16 J 

10500 
4.5 

0.34 J 
4 

1960 
22.4 
234 J 
9.1 

0.0095 u 
I.3 J 

71.3 J 
0.53 J 
0.17 u 
56.8 U 
0.57 U 

4.6 J 
13.8 

NA 
NA 

NA 
88 

NA 

O-l 
07-l 7-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
95 

NA 

O-l 
07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
XX. I 
NA 

F-77 



APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERnBLE UNIT 19, SITE 84lBUlLDlNG 45 AREA 
MCB, CAMP LE.JElJNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

\‘OL.ATILES (ugkg) 
I. 1. I -Trichloroethane 
I. I .2.2-Tctr;lchloroctll;rllc 
I. I .2-.l’richloroctli;Inc 
I .I-Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
I .20chloroethene (total) 
I .2-Dichloropropane 
2-Butanone 
2-Hesanone 
J-Methyl-2-p~ntanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disultide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis- I .3-Dichloropropene 
trans-1.3-Dichloropropene 

lR84-DP20-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IIW-DP22-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP22-OOD 
O-1 

07- 19-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRX4-DP27-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-DP29-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-DP33-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP36-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP37-00 
O-l 

07-20-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

RW-DP4 I-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhll\‘OL.ATILES (ugkg) 
1.2.4-Trichlorobewene 
I .2-Diclllorobcnzc~,c 
1.3-Dichlorobenzene 
I .4-Dichlorobenzene 
2.2’~Os)~bis( I -Chloroprol);ine) 
2.4.5-Trichloroplic‘nol 
2.4,6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimeth~lphenol 
2.-l-Dinitrophenol 
2.4-Dinitrotolucne 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’.Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2methylphenol 
It-Bromophenyl phenyl ether 
3-Chloro-3-metliylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anihracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 

IR8&DP20-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP22-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE lJNlT I’), SITE W/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP22-OOD 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP27-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-79 

IR84-DP29-00 
O-l 

07- 19-200 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP33-00 
O-l 

07-20-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP36-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP37-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS&DP4 I-00 
o- I 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SE~~IVOL.-\TILES(IIF/~~) 
Dibenzothiophene 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hesachloroethane 
Indeno( I .2,3-cd)py,renc 
lsophorone 
N-Nitrosodi-n-propplamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chlorocthosy)methane 
bis(2Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 

IR84-DUO-00 
O-1 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-DP22-00 
O-I 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
SURFACESOILANALYTKALRESUTLS 
REMEDlALINVESTIGATION,CTO-120 

OPERABLE llNIT19,SlTE84/BUILDING45AREA 
MCB.CAMP LEJEUNKNORTH CAROLINA 

IR84-DP22-OOD 
O-1 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP27-00 
O-l 

07- 19-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP29-00 
O-l 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP33-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP36-00 
O-I 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP37-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRWDPI l-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMI’1.I: ID 
DEPTI I (feet hgs) 
SAMPLE DATE 

I’E~I‘I(‘Il~I:S/I’~‘I~s (llfilq) 
‘I.-I’-DDD 
4.4’-DDE 
4.4’-DDT 
Aldrin 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehldc 
Endrin ketone 
Heptachlor 
Heptachlor eposide 
~lethosgchlor 
PCB-1016 
PCB-I221 
RIB-1232 
PCB-1242 
PCB-I248 
PCB-1254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordanc 
beta-BHC 
delta-BHC 
gamma-BHC (Lindanc) 
gamma-Chlordant 
IIERBICIDES (ugkg) 
2.4.5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MC?.A 
MCPP 
Pentachlorophenol 
Silves 

II~sJ-III~2o-oo 
O-I 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5.6 U 
20 u 
I2 u 
I9 u 
56 
21 u 
IX .I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANAI.YTICAL RESIJTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
nm. c,wr ~E.miNlr, N~RTII C~~I,IN;\ 

O-I 
07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.1 II 
22 u 
I3 u 
21 CJ 

5.3 II 
23 U 

340 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
‘\!A 
NA 
NA 
NA 

O-l 
07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.1 U 
22 u 
I3 u 
21 li 

5.3 u 
23 U 

420 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
?!A 
NA 
NA 
NA 

O-I 
07-19-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.7 u 
24 u 
I4 u 
23 U 

5.8 II 
25 lJ 

270 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lllX4-Dl’29-00 
O-l 

07- 19-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
65 II 

230 U 
140 u 
220 u 

57 II 
250 U 

3800 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ll<x4-Lw33-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
63 u 

220 LJ 
130 LJ 
210 u 

54 u 
240 U 

I400 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRX4-Dl’36-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
55 U 

200 u 
II0 u 
190 u 
48 u 

210 u 
940 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

111X4-Dl’37-00 IRWDP-I I-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5.6 II 
20 u 
I2 u 
I9 LJ 

4.9 II 
21 u 
84 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
./ * IYI\ 
NA 
NA 
NA 

O-l 
07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
89 11 

320 Ii 
I80 u 
300 1J 

77 u 
340 u 

1600 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N\ 
NA 
NA 
NA 
NA 
NA 
NA 
.I. 1Y.d 
NA 
NA 
NA 

F-8 I 



APPENDIX F 
SURFACESOIL.ANALYTICALRESUTLS 
REMEDIALIN\'ESTICATION,CTO-I20 

OPERABLEUNIT19,SITE84IBUILDING45AREA 
MCB,CAMPLEJEUNE,NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

XIETALS(mg/kg) 
Aluminum 
Antinion) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTALPETROLEI'~lH\'DKOC.ARBOS 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (ugkg) 
COS\'E?iTION.iL 
Cyanide. Total (mg/kg) 
Percent Solids (%) 
Total Organic Carbon (mgkg) 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
ugkg = microgram per kilogram 
m/kg = milligram per kilogram 
BG = sample was diluted due to matris interfe 

IR84-DP20-00 IR84-DP22-00 
O-1 O-l 

07-19-2001 07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
94.8 
NA 

NA 
86.3 
NA 

IR84-DP22-OOD 
O-1 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
86.3 
NA 

IR84-DP27-00 lR84-DP29-00 
O-I 

07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
79.2 

13 BG 

O-l 
07-19-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
81.4 
NA 

IR84-DP33-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
84.5 
NA 

IR84-DP36-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
96 

IR84-DP37-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
93.9 

BG NA 

IRW-DPJ I-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 

NA 
NA 

NA 
59.6 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

\‘OL.ATILES (ugkg) 
1. I. I -Tric1ilorOetliillic 
I. I .2.2~l‘clracliloroslli~tr~s 
I. I ,2-Triclllorocthane 
I. I -Dichlorocthanc 
I. I -Dichloroethcne 
1.2-I)ichlorocrll~llic 
I .2-Dichloroethcne (total) 
I .?-Dichloropropailc 
‘-l31lt~ll1011~ 

2-I Ic‘s:IIloIlc 

4-Methyl-2-prntanone 
Acetone 
Benzene 
Broniodichloroliic~l~~llnllc 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloridr 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethanc 
Dibromochloromethanc 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Mcthylene chloride 
Styrene 
Tetrachloroethrne 
Toluene 
Trichlororthene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropenc 
tram-l.3-Dichloropropene 

AI’PENDIX F 
SURFACE SOIL AN.ALYTICAL RESUTLS 
RERlEDlAL INVESTIGATION, CTO-I20 

OPERABLE UNIT I’), SITE WBUILDIh’C 45 AREA 
MCB, CAMP LEJEUNE, NORTII CAROLINA 

IRX4-DP42-00 IRx4-DP42-OOD IRXJ-DP45-00 IRX4-DP46-00 IR84-DP47-00 lRX4-DP48-00 IRX4-DP49-00 
O-I O-I O-l 

07-20-200 I 07-20-2001 07-2 I-2001 

NA NA 0.06 Ii 
NA NA I.9 u 
NA NA I.3 u 
NA NA 0.61 U 
NA NA I.3 II 
Nh N/l 0.76 11 
NA NA I.5 11 
NA NA 0.7x u 
NA NA 2.x II 
NA NA 1.8 u 
NA NA 2u 
NA NA 2.2 u 
NA NA 0.68 U 
NA NA 1.3 u 
NA NA I.7 U 
NA NA I.9 u 
NA NA 0.81 u 
NA NA I lJ 
NA NA 0.54 u 
NA NA 2.3 U 
NA NA 0.86 1J 
NA NA 1.4 u 
NA NA I.1 u 
NA NA 0.62 U 
NA NA 21 u 
NA NA 10 u 
NA NA I.4 u 
NA NA 0.52 U 
NA NA I.3 u 
NA NA 0.55 u 
NA NA 0.79 u 
NA NA I.5 u 
NA NA 2u 
NA NA 0.67 U 
NA NA 0.9 u 

O-I 
07-2 I-200 I 

0.97 !J 
I.9 1J 
1.3 1J 

0.61 U 
1.3 (I 

0.77 LJ 
I.5 (J 

0.79 1J 
2.8 IJ 
I.8 u 

2u 
2.2 u 

0.68 u 
1.3 1J 
I.7 u 
1.9 u 

0.82 u 
I.1 u 

0.55 U 
2.3 U 

0.86 LJ 
1.4 u 
1.2 u 

0.62 U 
21 u 
II u 

1.4 u 
0.53 u 

1.3 u 
0.56 U 

0.8 u 
1.5 u 

2u 
0.67 U 

0.9 u 

O-l 
07-2 I-200 I 

0.96 1J 
I.9 u 
1.3 u 

0.61 U 
1.3 1J 

0.76 U 
I.5 IJ 

0.7X 11 
2.x II 
1.x II 

2u 
2.2 u 

0.68 u 
I.3 u 
1.7 u 
I.9 u 

0.81 u 
IU 

0.54 U 
2.3 U 

0.86 U 
I.4 u 
1.1 u 

0.62 U 
21 u 
IO u 

I.4 u 
0.52 U 

1.3 u 
0.55 u 
0.79 u 

1.5 u 
2u 

0.67 U 
0.9 u 

O-l 
07-21-2001 

I II 
2u 

I.3 II 
0.63 1J 

I.3 1J 
0.8 1J 
I.5 1J 

0.82 lJ 
2.9 Ii 
I.9 II 
2.1 u 
2.3 U 

0.71 II 
1.3 u 
I.7 1J 

2u 
0.85 II 

I.1 u 
0.57 U 

2.4 U 
0.89 U 

I.4 u 
1.2 u 

0.64 U 
22 u 
II u 

I.4 u 
0.55 u 

I.3 u 
0.58 u 
0.83 u 

I.5 U 
2.1 u 
0.7 u 

0.94 u 

O-I 
07-21-2001 

0.99 u 
I.9 u 
I.3 u 

0.62 1J 
I.3 II 

0.79 II 
I.5 lJ 

0.81 u 
2.9 II 
I.8 u 

2u 
2.3 U 
0.7 li 
I.3 1J 
1.7 II 
1.9 u 

0.84 u 
I.1 u 

0.56 U 
2.4 U 

0.88 u 
1.4 u 
1.2 u 

0.63 U 
22 u 
II u 

1.4 u 
0.54 u 

1.3 u 
0.57 U 
0.82 u 

1.5 u 
2u 

0.69 U 
0.92 U 

IRXJ-DP50-00 IRXJ-DP5 I-00 
0-l 

07-2 I-200 I 

0.06 II 
1.9 u 
I.3 lJ 

0.61 1J 
1.3 11 

0.77 II 
I.5 II 

0.79 I! 
7.x II 
I.8 lJ 

2 CJ 
2.2 u 

0.68 1J 
1.3 II 
I.7 lJ 
1.9 u 

0.82 u 
I lJ 

0.55 U 
2.3 U 

0.86 U 
1.4 u 
I.2 u 

0.62 U 
21 u 
IO u 

1.4 u 
0.52 U 

1.3 u 
0.56 U 

0.8 u 
I.5 U 

2u 
0.67 U 

0.9 u 

0 - I 
07-2 I-200 I 

I Ii 
2u 

I.3 u 
0.63 lJ 

I.3 II 
0.8 lJ 
I.5 II 

0.82 1J 
2.9 II 
I.9 li 
2.1 lJ 
2.3 IJ 

0.7 I LJ 
I.3 1J 
I.7 II 

2 II 
0.85 u 

I.1 II 
0.57 U 

2.4 u 
0.9 LJ 
1.4 u 
I.2 1J 

0.64 U 
22 u 
II u 

1.4 II 
0.55 U 

1.3 u 
0.58 U 
0.83 u 

I.5 II 
2.1 u 
0.7 u 

0.94 li 

F-83 



t\PPENDlX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REhlEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 
RICB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEMIVOLATILES (q/kg) 
1,2.4-Trichlorobenzene 
I .2-Dichlorobenzenc 
I .3-Dichlorobenzrnc 
I .4-Dichlorobenzene 
2.2’-Oxybis( I Xhloropropane) 
2.4,5-Trichlorophenol 
2.4.6-Trichlorophenol 
2,4-Dichlorophenol 
Z,%Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6.Dinitrototuene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroanitine 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroanitine 
4.6-Dinitro-2.methylphenol 
4-Bromophenyt phenyl ether 
4-Chloro3-meth>,lphenol 
4-Chloroaniline 
4-Chlorophenyt phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthytene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)peytene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chvsene 
Di-n-butyl phthalate 
Di-n-octyl phthatate 
Dibenz(a.h)anthracene 
Dibenzofuran 

IR84-DP42-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP42-OOD 
O-I 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

tR84-DP45-00 IR84-DP46-00 IR84-DP47-00 IRSJ-DP48-00 IR84-DP49-00 IR84-DPjO-00 IR84-DP5 l-00 
O-l O-I 

07-21-2001 07-2 l-200 I 

200 u 
200 1J 
210 u 
210 u 
220 u 
230 U 
260 U 
210 u 
330 u 
460 U 
190 u 
200 u 
200 u 
220 u 
200 u 
190 u 
190 u 
190 II 
160 U 
580 u 
670 U 
250 U 
210 u 
210 u 
220 u 
200 u 
280 u 
790 u 
460 J 
200 u 
910 J 

3800 
3300 
4300 
1600 
1800 
210 LJ 
570 J 

3900 
630 U 
230 U 
530 J 
250 J 

F 

6900 U 
6600 U 
7000 u 
7000 u 
7300 u 
7700 u 
8800 U 
7000 u 

11000 u 
15000 u 
6400 U 
6700 U 
6700 U 
7300 u 
6700 U 
6400 U 
6400 U 
6400 U 
5500 u 

20000 u 
22000 u 

8500 U 
7100 u 
7100 u 
7300 u 
6600 u 
9500 u 

27000 U 
20000 J 

6600 u 
56000 

t90000 
150000 
170000 
55000 

120000 
7100 u 

38000 J 
180000 
21000 u 

7600 U 
17000 J 
8900 J 

O-1 
07-2 l-200 I 

130 u 
I20 II 
130 u 
130 u 
140 u 
140 u 
160 U 
130 II 
210 u 
290 U 
120 u 
130 u 
130 u 
140 u 
120 J 
120 u 
I20 u 
120 u 
100 u 
370 u 
420 U 
160 1J 
130 u 
130 u 
140 u 
120 u 
180 u 
500 u 
910 
120 II 

1100 
2500 
2300 
2200 
1200 
2000 

130 u 
700 J 

2700 
390 u 
140 u 
400 J 
560 J 

O-I 
07-2 l-2001 

53 u 
51 li 
55 u 
55 u 
57 u 
60 U 
69 U 
55 u 
87 u 

120 u 
50 u 
52 U 
52 u 
57 u 
52 u 
50 u 
50 u 
50 u 
43 u 

150 u 
170 u 
66 u 
56 U 
56 U 
57 U 
51 u 
74 u 

210 u 
140 J 
51 u 

210 J 
520 
470 
540 
260 J 
340 J 

56 U 
130 J 
560 
160 U 
59 u 
70 J 
84 J 

O-I 
07-2 I-200 t 

130 u 
130 u 
130 u 
130 u 
140 u 
150 u 
170 u 
130 u 
220 LJ 
300 u 
120 u 
130 u 
130 u 
140 u 
130 u 
120 u 
120 u 
120 u 
100 u 
380 U 
430 u 
160 U 
140 u 
140 u 
140 u 
130 u 
180 U 
510 u 
890 
130 u 

1100 
3100 
3000 
3600 
1500 
2100 

140 u 
650 J 

3300 
400 u 
I50 I! 
460 J 
400 J 

O-l 
07-2 I-200 I 

51 u 
49 II 
52 U 
52 U 
55 U 
58 U 
66 u 
52 U 
84 u 

120 u 
48 u 
50 U 
50 U 
55 u 
50 U 
48 u 
48 U 
48 u 
41 u 

150 U 
170 u 
64 U 
53 U 
53 U 
55 U 
49 u 
71 u 

200 u 
53 U 
49 u 
51 U 
58 U 
63 U 
61 LJ 
58 U 
56 U 
53 U 
55 U 
48 u 

160 U 
57 U 
53 U 
52 U 

o-t 
07-2 I-2001 

54 U 
51 II 
55 u 
55 U 
57 lJ 
60 1J 
69 U 
55 U 
87 u 

120 u 
50 u 
52 U 
52 u 
57 U 
52 U 
50 U 
50 u 
50 u 
43 LJ 

I50 U 
170 u 
67 U 
56 U 
56 U 
57 U 
51 U 
74 u 

210 lJ 
56 U 
51 U 
54 U 
60 U 
66 u 
63 U 
74 J 
58 U 
56 u 
57 u 
50 U 

160 II 
59 U 
56 II 
55 LJ 



SAMPLE ID 
DEPTH (feet bps) 
SAMPLE DATE 

SEAIIVOLATILES (@kg) 
Dibenzathiophene 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hesachlorocyclopentadiene 
Hesachloroethane 
Indeno( I .2.3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-prop)lamine 
N-Nitrosodiphen~laniiti~ 
Naphthalenr 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methanc 
b&(2-Chloroethyl) ether 
b&(2-Ethglhexyl) phthalate 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP42-00 IR84-DP42-OOD IR84-DP45-00 IR84-DP46-00 IR84-DP47-00 IR84-DP48-00 IR84-DP49-00 IR84-DP50-00 IRWDP5 l-00 
O-l 

07-20-2001 
O-l 

07-20-2001 
O-l 

07-2 l-200 I 
O-1 o-1 O-I O-l 

07-2 I-200 I 07-2 I-2001 07-2 I-200 I 07-2 I-200 I 
O-I O-1 

07-2 I-200 I 07-2 I-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
630 II 
670 U 

5900 
410 J 
230 U 
190 u 
250 U 
200 u 

1500 
I80 u 
I80 II 
200 u 
200 u 
190 u 
500 u 

3500 
200 u 

5400 
200 u 
210 u 
230 U 

NA 
21000 u 
22000 u 

300000 
19000 J 
7800 u 
6300 U 
8400 u 
6700 1J 

59000 
6200 U 
6200 U 
6900 U 
7500 J 
6400 U 

17000 u 
I80000 

6900 U 
250000 

6600 u 
7100 u 
7600 U 

NA 
390 li 
420 U 

5600 
880 
I50 U 
120 u 
410 J 
130 u 

1200 
II0 II 
II0 U 
130 u 
240 J 
120 u 
310 u 

5300 
130 u 

3200 
120 u 
130 u 
140 u 

89 NJ 
I60 U 
170 u 

1200 
130 J 
61 II 
49 u 
65 U 
52 U 

250 J 
48 U 
48 U 
53 u 
53 u 
50 u 

130 u 
950 

53 U 
760 

51 u 
56 U 
59 U 

760 NJ 
400 1J 
430 u 

7200 
680 J 
150 u 
120 u 
160 U 
130 u 

1500 
120 II 
120 u 
130 u 
140 J 
120 u 
320 1J 

6000 
130 u 

6100 
130 u 
140 u 
I50 U 

NA NA 
I60 II I60 U 
170 u 170 u 
59 U 61 U 
50 U 52 U 
59 lJ hl II 
47 u 19 u 
63 U 66 II 
50 U 52 U 
73 u 76 u 
46 U 38 l! 
46 LJ 48 li 
51 U 54 U 
51 U 54 1J 
48 1J 50 u 

130 u Ii0 u 
55 U 57 u 
51 U 54 U 
53 u 56 U 
49 u 51 U 
53 U 56 U 
57 U 59 U 

F-85 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

PESTICIDESIPCBs (ug/kg) 
4.4’-DDD 
4.4’-DDE 
4.4’-DDT 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldeh)de 
Endrin ketone 
Heptachlor 
Heptachlor cposide 
Mcthosychlor 
PCB-IO16 
PCB-1221 
I’CB-1232 
ICB-1242 
PC&1248 
PCB-1254 
PCB-I260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
Xamma-BHC (Lindane) 
gamma-Chlordane 
HERBICIDES (ugkg) 
2.4,5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pcntachlorophenol 
Silves 

APPENDIX F 
SlJRFACE SOIL ANALYTICAL RESlJTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 841BUILDING 45 AREA 
RICB, CARIP LEJEUNE, NORTH CAROLINA 

lR84-DP42-00 IR84-DP42-OOD IR84-DP45-00 lR84-DP46-00 iR84-DP47-00 lR84-DP48-00 lR84-DP49-00 lR84-DP50-00 IR84-DP5 I-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.9 lJ 
25 tJ 
14 l! 
23 11 
5.9 U 
26 1J 

660 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-20-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
6.9 U 
25 LJ 
14 u 
24 U 

6 li 
26 IJ 

X60 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-21-2001 

820 u 
600 II 

1400 u 
570 u 

1600 U 
700 1J 
400 u 
290 u 
640 1J 

1600 II 
270 U 

10000 
2000 J 

860 u 
550 U 

2000 1J 
II00 U 
1900 u 
480 u 

2100 1J 
770 u 

7200 U 
480 u 

19000 J 
480 U 
500 u 
600 U 

23000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-2 I-200 I 

830 U 
600 U 

1400 u 
580 u 

1600 U 
700 u 
400 u 
290 u 
640 U 

I600 U 
270 U 

7400 
1600 .I 
860 u 

II00 u 
4000 u 
2300 U 
3800 LJ 

19000 
4200 U 
1600 U 
7300 u 

480 u 
17000 J 

480 u 
500 u 
600 U 

20000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-1 
07-2 I-200 I 

3000 J 
590 u 

1400 u 
570 u 

1600 U 
700 u 
400 u 
290 U 
640 U 

1600 u 
270 1J 

22000 
4500 J 

860 u 
2800 u 
9900 1J 
5700 u 
9400 u 

160000 
10000 LJ 
3900 u 
7200 U 

480 u 
48000 J 

480 u 
500 u 
590 u 

58000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-21-2001 

6.2 J 
I.2 u 
2.8 U 
I.2 u 
9.2 J 
I.5 LJ 

0.83 u 
0.61 U 

1.3 u 
3.3 U 
4.4 J 
9.5 J 
4.2 J 
I.8 II 

580 II 
2100 u 
1200 u 
2000 u 

500 u 
2200 1J 

810 U 
I5 U 

IU 
65 J 

1u 
1U 

1.2 u 
75 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

o-1 
07-21-2001 

8.5 U 
58 

190 
5.9 U 

320 
7.2 II 
4.1 u 

3u 
6.6 LJ 
16 U 

2.8 II 
6.6 u 
7.1 u 
8.8 u 
28 U 

100 u 
59 u 
97 u 
25 u 

II0 LJ 
820 J 

74 u 
4.9 u 
6.3 U 
4.9 u 
5.2 U 
6.1 U 
6.1 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-21-2001 

I.7 U 
6.6 
25 J 
I.2 !J 
21 
1.4 u 
0.8 IJ 

0.59 U 
I.3 LJ 
5.6 J 

0.55 U 
4.2 
1.4 u 
8.1 J 
5.6 U 
20 u 
I2 u 
I9 1J 

4.X u 
21 u 

470 
I4 u 

0.96 u 
5.8 J 

0.96 u 
IU 

1.2 u 
9.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-I 
07-21-2001 

3.2 J 
I7 
-13 
I.2 LJ 
3.3 u 
1.5 u 

0.83 1J 
0.61 U 

1.3 u 
3.3 u 

0.57 lJ 
I.3 LJ 
1.4 u 
I.8 U 
5.8 lJ 
21 LJ 
I2 u 
20 u 

5 11 
22 u 
50 
I$ u 

IU 
1.3 LJ 

IU 
I u 

1.2 U 
I.2 1J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

METALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Bevllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEUhl Il\‘DROC.-\RBON 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (tug/kg) 
CONVENTIOSAL 
Cyanide, Total (mgkg) 
Percent Solids (%) 
Total Organic Carbon (mgkg) 

NOTES: 
J = Value is estimated 
U = Not detected at detectton limit 
ugkg = microgram per kilogram 
mg/kg = milligram per kilogram 
BG = sample was diluted due to matrix interfe 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESlJTLS 
REMEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP42-00 IR84-DP42-OOD IR84-DP45-00 IR84-DP46.00 IR84-DP47-00 
O-l 

07-20-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
77.4 
NA 

O-l O-I 
07-20-2001 07-21-2001 

NA 2810 
NA 1.1 J 
NA I.3 
NA 16.9 J 
NA 0.06 J 
NA 0.33 J 
NA 14200 J 
NA 6. I 
NA 0.33 J 
NA 19.3 
NA 2440 
NA 20.6 
NA 329 J 
NA 17.4 
NA 0.052 J 
NA I.6 J 
NA I14 J 
NA 0.56 U 
NA 0.16 U 
NA 52.2 U 
NA 0.6 J 
NA 4.9 J 
NA 64.9 J 

NA 340 
NA 18 U 

NA 0.18 u 
76.5 95.8 
NA NA 

O-l O-I 
07-2 I-2001 07-2 l-200 I 

O-l O-l O-I 0 - I 
07-21-2001 07-2 I-200 1 07-2 I-200 I 07-2 I-200 I 

3090 2760 2970 2070 2310 1420 
0.74 J 1 J 1.3 J 3.3 J 0.76 J 0.54 U 

I.3 1.4 I.1 9.1 8.2 0.42 J 
24.7 23. I 13.5 J 65.7 18.5 J 7.6 J 

0.075 J 0.072 J 0.05 U 0.073 J 0.065 J 0.05 11 
0.13 J 0.38 J 0.067 J 0.53 J 0.37 J 0.08 J 

12000 56300 J 3580 J 98000 J 100000 J 17700 J 
5.6 6.9 3.8 20.2 1 I.8 2.2 

0.45 J 0.39 J 0.25 J 0.76 J 0.3 J 0.22 J 
6 8.1 8.6 I46 I I.3 1.4 J 

2460 2700 2290 2660 2510 684 
27.1 28.9 20.2 97.3 27.9 9.1 
371 J 1070 I78 J 1480 1460 282 J 

22.4 25.6 10.9 32.8 27.4 17.4 
0.068 J 0.053 J 0.015 J 0.045 J 0.015 J 0.022 J 

1.8 J I.5 J 1.4 J 2.9 J 2.1 J 0.98 J 
181 J 226 J 99.1 J 179 J I85 J 72.4 J 

0.33 u 0.32 I! 0.34 u 0.33 u 0.32 U 0.34 u 
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 1.1 
52.5 U I65 J 54.5 U 187 J 235 J 54.6 II 
0.53 U 0.52 U 0.55 u 0.54 u 0.52 U 0.55 U 

5.4 5~7 5.8 5.7 5.7 2.3 J 
60.3 J 46.3 J 17.3 J I54 J 27.3 J 9.8 J 

470 370 130 270 170 
880 18 U I9 u I8 U I8 U 

0.18 U 0.18 U 0.19 0 0.18 II 0.18 u 
95.2 95.8 91.7 93 95.4 
NA NA NA NA NA 

34 
19 1J 

0.19 1J 
91.5 
NA 

lR84-DP48-00 IR84-DP49-00 IR84-DP50-00 IRS+DPS I-00 

P-X7 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

VOLATILES (ugkg) 
I. I, I -Trichloroethane 
1. I .2.2-Tetrachloroethanc 
I, I .2-‘l’ricllloroctli;I~~c 
1, I -Dichloroethane 
I. 1 -Dichloroethene 
I .2-Dichloroetha~~c 
I .2-Dicl~loroctl~cllc (tota) 
I .2-Dichloropropane 
2-Butanone 
2-Hesanone 
~-Mcth~l-2-pent;irloni: 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethanc 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
trans-1,3-Dichloropropene 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84/BUILDlNG 45 AREA 
RICB, C~AR’IP LEJEIJNE, NORTIl CAROLINA 

IR84-DP52-00 IRWDP53-00 IR84-DP54-00 IR84-DP55-00 IRX4-DP63-00 
O-1 

07-21-2001 

0.99 u 
1.9 LJ 
1.3 LI 

0.62 U 
1.3 u 

0.78 LJ 
I.5 li 

0.81 u 
2.9 U 
I.8 LJ 

2 II 
2.3 U 
0.7 u 
1.3 u 
I.7 u 
1.9 u 

0.84 u 
1.1 u 

0.56 U 
2.4 U 

0.88 u 
1.4 u 
I.2 u 

0.63 U 
21 1J 
II u 

1.4 u 
0.54 U 

I.3 u 
0.57 U 
0.82 u 

I.5 u 
2u 

0.69 U 
0.92 U 

O-l 
07-2 I-200 I 

1U 
2 1J 

1.4 u 
0.65 U 

I.4 u 
0.82 LJ 

I.6 II 
0.85 u 

3u 
1.9 LJ 
2.1 II 
2.4 U 

0.73 u 
1.4 u 
1.8 u 

2u 
O.S8 U 

I.1 u 
0.59 u 

2.5 U 
0.92 U 

I.5 u 
I.2 LJ 

0.67 U 
23 U 
II u 

I.5 U 
0.56 U 

I.4 u 
0.6 U 

0.86 u 
I.6 U 
2.1 u 

0.72 U 
0.97 u 

O-l 
07-2 I-2001 

I II 
2 1J 

I.3 LJ 
0.63 LJ 

I.3 u 
0.79 LJ 

I.5 LJ 
0.81 LJ 

2.9 U 
I.8 u 
2.1 u 
2.3 U 

0.71 u 
1.3 u 
1.7 LJ 

2u 
0.85 u 

I.1 u 
0.56 U 

2.4 U 
0.89 LJ 

I.4 u 
I.2 u 

0.64 U 
22 u 
II u 

I.4 U 
0.54 u 

1.3 u 
0.58 u 
0.83 U 

I.5 u 
2.1 u 
0.7 u 

0.93 u 

O-l 
07-2 l-200 I 

0.96 U 
1.9 LJ 
I.3 LJ 

0.61 U 
I.3 u 

0.76 LJ 
1.5 u 

0.78 U 
2.8 u 
I.8 1J 

2 LJ 
2.2 u 

0.68 u 
1.3 u 
1.7 u 
1.9 u 

0.82 U 
ILJ 

0.54 u 
2.3 U 

0.86 U 
I.4 u 
I.1 LJ 

0.62 U 
21 u 
IO u 

I.4 u 
0.52 U 

1.3 u 
0.55 u 
0.79 u 

1.5 u 
2u 

0.67 U 
0.9 u 

O-l 
07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP65-00 
O-l 

07-22-200 I 

NA 
NA 
N/t 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP69-00 
O-l 

07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRSJ-DP69-OOD 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRWDP7 l-00 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SE~II\‘OL.iTILES (ligkg) 
1.2.4-Trichlorobenzcnc 
I .2-Dichlorohenzene 
I .3-Dichlorobenzenc 
I .J-Dichlorobenzene 
2.2’-Os),bis( I -Chloropropanc) 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophcnol 
2.4-Dichlorophenol 
2.3-Dimethylphenol 
Z.-l-Dinitrophenol 
2.GDinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalenr 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-methylphcnol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
-I-Chloroaniline 
Khlorophenyl phenyl ether 
+Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthcne 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalatc 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 

AI’I’ENI~IX F 
SlJRFACE SOIL <ANALYTICAL RESUTLS 
REMEDIAL IN\‘ESTIG:\TION, CTO-120 

OPERABLE lJNlT 19, SITE 84IBUILDING 45 AREA 
hlCB, CAMP LE.lEUNE, NORTH CAROLINA 

IR84-DP52-00 lR84-DP53-00 IR84-DP54-00 lR84-DP55-00 IR84-DP63-00 
O-l 

07-2 I-200 1 

53 U 
51 U 
54 11 
54 u 
56 U 
59 U 
68 U 
54 U 
86 II 

120 u 
49 u 
52 U 
52 lJ 
56 U 
52 u 
49 u 
49 u 
49 U 
42 U 

150 u 
170 u 
66 u 
55 U 
55 U 
56 U 
51 U 
73 u 

200 u 
55 U 
51 u 
53 u 
59 u 
64 U 
62 U 
59 u 
57 U 
55 U 
56 U 
49 u 

160 U 
58 U 
55 u 
54 U 

O-l 
07-2 I-200 I 

220 u 
210 u 
230 U 
230 U 
230 U 
250 U 
280 U 
230 U 
360 U 
500 U 
210 u 
220 u 
220 u 
230 U 
220 u 
210 1J 
210 u 
210 u 
180 U 
630 U 
720 U 
280 U 
230 U 
230 U 
230 U 
210 u 
310 u 
860 lJ 

II00 J 
210 u 

1500 
3600 
3300 
4400 
1600 
2000 

230 U 
930 J 

3900 
680 u 
240 U 
570 J 
710 J 

O-l 
07-21-2001 

53 U 
51 u 
54 U 
54 U 
56 U 
60 U 
68 u 
54 u 
87 U 

120 u 
50 u 
52 U 
52 U 
56 U 
52 U 
50 IJ 
50 U 
50 u 
42 U 

150 u 
170 u 
66 u 
55 U 
55 u 
56 II 
51 1J 
74 iJ 

210 II 
55 U 
51 u 
53 u 
60 lJ 
65 U 
63 U 
60 U 
58 U 
55 u 
56 U 
50 u 

160 U 
59 u 
55 U 
54 IJ 

O-l 
07-2 I-2001 

51 U 
49 u 
52 U 
52 U 
54 u 
57 u 
66 LJ 
52 U 
84 U 

II0 u 
48 U 
50 u 
50 u 
54 u 
50 u 
48 II 
48 U 
48 U 
41 u 

150 u 
170 u 
64 U 
53 II 
53 u 
54 u 
49 u 
71 u 

200 II 
53 u 
49 u 
51 u 
57 U 
63 U 
61 U 
57 u 
55 u 
53 u 
54 u 
48 U 

160 U 
56 U 
53 u 
52 U 

O-l 
07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP65-00 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP69-00 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP69-OOD 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP7 l-00 
O-l 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ti.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 

F-89 



SAMPLE ID 
DEPTH (feet bgs) 
SAMP1.E DATE 

SE~ll\'OL.-\TILES(ug/kg) 
Dibenzothiophene 
Diethyl plltl~ala~c 

Dimethyl phthalatc 
Fluoranthene 
Fluorene 
Hexaclilorobrnzcnc 
Hesaclilorobutadielic 
Hexachlorocyclopentadiene 
Hrsachloroethane 
Indeno( I .2.3-cd)p> rcne 
Isophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphen),lamiIIe 
Naphthalene 
Nitrobenzenc 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
b&(2-Chloroethosy)mrthane 
bis(2-Chloroethyl) ether 
his(2-Ethylhesyl) phthalate 

APPENDISF 
SlJRFACESOIL,INALYTlCALRESUTLS 
REhlEDlALINVESTIGATION,CTO-120 

OPERABLE lJNIT19,SITES4IBIJILDINC4SAREA 
RICB, CAMP LE.IEUNE,NORTH CAROLINA 

IRX4-DPj2-00 IKX4-DPS3-00 IR84-DP54-00 IR84-DP55-00 IR84-DP63-00 IR84-DP65-00 IR84-DP69-00 IR84-DP69-OOD IR8-LDP7 I-00 
O-l O-I O-I O-I O-l O-l O-l O-I o- I 

07-2 I-200 I 07-2 I-2001 07-2 I-2001 07-2 I-200 I 07-22-2001 07-22-200 1 07-22-2001 07-22-2001 07-22-200 I 

NA 
I60 Cl 
170 u 
60 U 
52 u 
60 U 
48 u 
64 U 
52 u 
75 U 
47 u 
47 u 
53 u 
53 U 
49 u 

I30 u 
56 U 
53 U 
55 U 
51 U 
55 U 
58 U 

NA 
680 \I 
720 U 

8400 
960 J 
250 11 
200 u 
270 U 
220 u 

I600 
200 u 
200 u 
220 u 
300 J 
210 u 
540 u 

7100 
220 u 

8100 J 
210 u 
230 U 
240 u 

NA 
I60 u 
I70 u 
61 u 
52 U 
61 U 
49 u 
65 U 
52 u 
76 U 
48 u 
4x u 
53 11 
53 U 
50 U 

130 u 
56 U 
53 U 
55 u 
51 U 
55 U 
59 li 

NA 
160 II 
170 u 
59 U 
50 U 
59 u 
47 u 
63 U 
50 U 
73 u 
46 u 
46 U 
51 u 
51 u 
48 u 

I30 u 
54 u 
51 U 
53 U 
49 u 
53 U 
56 l! 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
N.A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nil 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 



APPENDIX F 

SAMPLE ID 
DEPTIH (feet bgs) 
SAMPLE DATE 

PESTIClDES/PCBs (up/kg) 
4.4’-DDD 
-I.J’-DDI’ 
4.4’~Dl) I’ 
Aldrin 
Dieldrin 
Endosulfnn I 
Endosullhn II 
Endosulfan sulfate 
Endrin 
Endrin aldrh!~de 
Endrin ketone 
Heptachlor 
Hcptachlor eposide 
Methoxychlor 
PCB-IO16 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-I248 
PCB-125-l 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 
IlERBlClDES (q/kg) 
2.4.5-T 
2.4-D 
2.4.DB 
Dalapon 
Dicnmba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvrx 

SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE 1JNlT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP52-00 IRX4-DP53-00 IR84-DP54-00 lR84-DP55-00 IRX4-DP63-00 
O-l 

07-2 I-200 1 
O-l 

07-2 I-200 I 

4.2 II 890 II 
0.7 6‘10 II 
54 J I500 u 

3u 620 U 
X.1 u 1700 u 
3.6 li 760 u 

2 CJ 430 u 
I.5 U 320 U 
3.3 u 690 U 
8.3 .I 1700 u 
I.4 u 290 11 
3.3 U 4400 
3.5 u 1500 J 
I6 J 920 U 
57 U 3000 u 

200 u 11000 u 
120 u 6200 U 
190 u 10000 u 
49 u 2600 U 

210 II 51000 
980 4200 U 

37 u 7800 U 
2.5 U 520 u 
3.2 U 18000 J 
2.5 U 520 U 
2.6 U 540 u 
3.1 li 640 U 
3.1 u 22000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-2 I-200 I 

0.,X6 II 
5.x 
7.X 
0.6 U 
3.5 J 

0.73 II 
0.41 II 

0.3 u 
0.66 u 

1.6 U 
0.28 li 

1.7 J 
0.72 U 

1.9 J 
5.8 U 
21 u 
12 u 
20 u 

5u 
22 u 
20 J 
7.5 u 
0.5 U 
6.9 J 
0.5 U 

0.52 U 
0.62 U 

7.6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-2 I-200 I 

0.83 II 
3.1 
I.9 

0.57 u 
4.2 
0.7 u 
0.4 u 

0.29 U 
0.64 U 

I.6 U 
0.27 II 

I.5 J 
0.69 U 
0.86 1J 
550 u 

2000 u 
II00 u 
1900 u 
480 U 

2100 u 
770 II 
7.2 U 

0.48 U 
0.62 U 
0.48 u 

0.5 u 
0.6 U 
0.6 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
620 U 

2200 u 
1300 u 
2100 1J 

540 1J 
2300 U 

18000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-DP65-00 lR84-DP69-00 IRX4-DP69-OOD lR84-DP7 l-00 
O-l 

07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
590 u 

2100 u 
1200 u 
2000 u 

520 U 
2200 u 

13000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I7 u 
63 U 
36 II 
59 u 
I5 u 
66 u 
99 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-l 
07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I7 u 
61 U 
36 U 
58 U 
I5 u 
65 U 

190 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
>!A 
NA 
NA 
NA 

O-I 
07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
210 u 
740 u 
430 u 
700 u 
I80 II 
770 u 

7800 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-9 I 



SAMPLE ID 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REhlEDlAL INVESTIGATION, CTO-120 

OPERABLE lJNlT 19, SITE WBUILDINC 45 AREA 
MCB, CAMP LE,IEUNE, NORTH CAROLINA 

IR8-!-DP52-00 IR84-DP53-00 IR84-DP54-00 lR84-DP55-00 lR84-DP63-00 
DEPTH (feet bgs) 
SAMPLE DATE 

.\lETALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beyllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEUhl H\.DROC.-\RBON 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (ugkg) 
CON\‘ENTlONAL 
Cyanide. Total (mgkp) 
Percent Solids (%) 
Total Organic Carbon (mgkg) 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
q/kg = microgram per kilogram 
nigkg = milligram per liilogram 
BG = sample was diluted due to matrix intert’e 

O-l 
07-2 I-200 I 

I270 
0.53 II 
0.33 J 

8.4 J 
0.049 u 
0.078 J 
15200 J 

2.1 
0.22 J 

2.2 J 
992 
11.9 
236 J 
15.8 

0.016 J 
L.2 J 

76.5 J 
0.33 u 
0.16 II 
53.7 u 
0.54 U 

2.4 J 
13.5 J 

49 
18 u 

0.18 U 
93.1 
NA 

O-l O-l 
07-2 I -200 I 07-2 I-200 I 

1770 
1.7 J 

0.97 J 
15.2 J 

0.052 U 
0.57 

6080 1 
5.2 

0.38 J 
13.5 

1740 
29.5 
211 J 
13.8 

0.039 J 
1.4 J 

73.9 u 
0.35 U 
0.17 u 
56.4 U 
0.56 U 

3.4 J 
72 J 

220 
I9 u 

4340 
0.53 u 
0.47 J 

6.5 J 
0.05 u 

0.047 u 
291 J 
4.4 
0.2 J 
1.1 J 

1630 
4.7 
II6 J 
4.2 

0.01 J 
1 J 

97.6 U 
0.34 u 
0.16 U 
54.3 U 
0.54 u 

5.5 
3.4 J 

73 
I8 U 

0.19 u 
88.7 
NA 

0.18 U 
92.1 
NA 

O-l 
07-2 I -200 I 

3340 
0.76 J 
0.89 J 
II.4 J 

0.048 U 
0.045 u 
1040 J 

4 
0.26 J 

3 
2000 
11.8 
100 J 

11.3 
0.013 J 

I.1 J 
89 u 

0.32 U 
0.16 U 
52.3 IJ 
0.52 u 

5.2 
8.5 J 

I2 
I8 U 

0.18 U 
95.7 
NA 

o-1 
07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
85.8 
NA 

IR84-DP65-00 
o-1 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
89.3 
NA 

R84-DP69-00 
o-1 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
30.3 
NA 

IRX4-DP69-OOD 
0 - I 

07-22-200 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
30.9 
NA 

IR84-DP7 I-00 
O-I 

07-22-2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
N.4 

NA 
51.7 
NA 



APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

\‘OL.ATILES (ugkg) 
1.1, I -Trichloroethane 
I. I .2.2-Tetrachloroctli;lllc 
I, I .2-Trichloroethane 
I. I -Dichloroethane 
I, 1 -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (mtal) 
l.2-Dichloropropane 
2-Butanone 
2-IHesanone 
4.Methyl-2-pentanone 
Acetone 
Benzene 
Brotnodichloroniethans 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
X!,lcnes (total) 
cis-l.3-Dichloropropenc 
trans-1.3-Dichloropropene 

IR84-DP74-00 IR84-DP75-00 
O-l 

08-02-2001 
O-I 

08-02-2001 

I II 0.97 II 
2 li I.9 LJ 

1.3 u 1.3 u 
0.65 U 0.61 U 

I.3 u 1.3 u 
0.82 li 0.77 II 

I.6 U I.5 u 
0.84 U 0.79 u 

3 li 2.9 II 
I.9 u 1.8 U 
2.1 u 2u 
2.4 u 2.2 u 

0.73 II 0.69 II 
I.3 u 1.3 u 
1.8 U I.7 u 

2u I.9 u 
0.88 u 0.83 U 

I.1 u 1.1 u 
0.58 U 0.55 u 

2.5 u 2.3 U 
0.92 U 0.87 U 

I.5 u I.4 u 
1.2 u I.2 u 

0.66 u 0.63 U 
0.99 u 0.93 1J 
0.94 lJ 0.89 U 

I.5 II I.4 u 
0.56 1) 0.53 U 

I.3 u 1.3 u 
0.59 u 0.56 U 
0.85 U 0.81 LJ 

i.6 u i.5 U 
2.1 u 2u 

0.72 U 0.68 u 
0.97 lJ 0.91 u 

MCB, CAMP LEJEUNE. NORTH CAROLINA 

IR84-DP76-00 
O-I 

08-02-200 I 

I u 
2 1J 

I.3 u 
0.64 U 

I.3 u 
0.8 U 
I.5 u 

0.82 1J 
3u 

I.9 u 
2.1 u 
2.3 U 

0.71 II 
1.3 u 
I.8 U 

2u 
0.86 u 

I.1 u 
0.57 u 

2.4 U 
0.9 u 
1.4 u 
I.2 u 

0.65 II 
0.96 U 
0.92 U 

1.4 u 
0.55 u 

I.3 u 
0.58 U 
0.83 U 

i.5 Ii 
2.1 u 
0.7 u 

0.94 u 

lR84-DP77-00 
O-l 

08-05-2001 

I u 
2u 

1.3 u 
0.65 U 

1.3 u 
0.82 II 

1.6 U 
0.84 U 

3u 
I.9 u 
2.1 u 
2.4 U 

0.73 1J 
1.3 u 
I.8 U 

2u 
0.88 u 

1.1 u 
0.58 U 

2.5 u 
0.92 U 

I.5 u 
1.2 u 

0.66 u 
0.99 u 
0.94 u 

I.5 u 
0.56 U 

I.3 u 
0.6 U 

0.85 U 
1.6 U 
2.1 u 

0.72 U 
0.97 u 

IR84-DP78-00 
O-I 

08-05-2001 

0.9 IJ 
I.8 11 
I.2 u 

0.57 U 
I.2 u 

0.72 11 
1.4 u 

0.74 u 
2.7 U 
I.7 u 
1.9 u 
2.1 II 

0.64 II 
I.2 u 
1.6 U 
I.8 U 

0.77 u 
0.98 U 
0.51 u 

2.2 u 
0.81 U 

I.3 u 
1.1 u 

0.58 U 
0.87 U 
0.83 1J 

I.3 u 
0.49 u 

1.2 u 
0.52 U 
0.75 U 

1.4 LJ 
1.9 u 

0.63 U 
0.85 U 

lR84-DP79-00 
O-l 

08-05-2001 

IU 
2 1J 

1.4 u 
0.66 u 

1.4 u 
0.83 1J 

I.6 U 
0.85 U 

3.1 u 
I.9 u 
2.2 u 
2.4 U 

0.74 IJ 
1.4 u 
I.8 U 

2u 
0.89 U 

I.1 u 
0.59 U 

2.5 u 
0.93 u 

I.5 u 
1.2 u 

0.67 U 
IU 

0.95 U 
I.5 U 

0.57 U 
I.4 u 
0.6 U 

0.86 u 
I.6 U 
2.2 u 

0.73 u 
0.98 U 

IR84-DP80-00 
O-l 

08-05-2001 

I II 
I.9 u 
1.3 u 

0.63 U 
I.3 u 

0.79 u 
I.5 u 

0.81 U 
2.9 U 
1.8 U 
2.1 u 
2.3 U 
0.7 1J 
1.3 u 
1.7 u 
I.9 u 

0.84 U 
I.1 u 

0.56 U 
2.4 U 

0.89 1J 
I.4 u 
1.2 u 

0.64 U 
0.95 U 
0.91 u 

1.4 u 
0.54 u 

I.3 u 
0.57 U 
0.82 U 

I.5 li 
2.1 u 

0.69 U 
0.93 u 

IR84-DP8 I-00 IR83-DP82-00 
O-I 

08-05-2001 

I.1 1J 
2.1 u 
I.4 u 

0.67 U 
I.4 LJ 

0.84 li 
I.6 lJ 

0.86 u 
3.1 u 

2u 
2.2 u 
2.4 IJ 

0.75 lJ 
I.4 u 
I.8 U 
2.1 u 
0.9 u 
I.1 u 
0.6 U 
2.5 U 

0.94 u 
I.5 U 
I.3 lJ 

0.68 II 
I lJ 

0.97 u 
I.5 U 

0.57 U 
I.4 u 

0.61 U 
0.87 U 

1.6 U 
2.2 II 

0.74 u 
0.99 1: 

o- I 
08-05-200 I 

I4 u 
Ii LJ 
22 1J 
19 u 
24 I! 
IS lJ 
JO II 
I3 li 

110 u 
42 I! 
40 u 

IJOO LJ 
24 lJ 
I4 u 
22 u 
36 1J 
49 u 
I4 u 
II u 
iI lJ 
I4 u 
21 l! 
I8 lJ 

330 J 
64 1J 
I5 u 
57 u 
24 u 
21 u 
1.l 1J 
24 U 
I5 II 

120 J 
I7 1J 
I5 U 

F-93 



APPENDIX F 
SURFACE SOIL ANALI’TICAL RESUTLS 
REhlEDIAL INVESTIGATION, CTO-I20 

OPERABLE UNIT 19, SITE WBUILDING 45 AREA 
MCB, CAMP LEJEIJNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet hgs) 
SAMPLE DATE 

SE~II\‘OLI\TILES (up/kg) 
I ,2.4-Trichlorobenzene 
1.2-Dichlorohenzelie 
I .3-Dichlorobenzene 
I ,4-Dichlorohenzene 
2.2’-Oxyhis( I -Chloropropane) 
2.4.STrichlorophenol 
2.3.6-Trichlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.J-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichiorobenziciine 
3-Nitroaniline 
3,6-Dinitro-2-methylphenol 
C-Bromophenyl phenyl ether 
J-Chloro-3-meth~lpllenol 
GChloroaniline 
4-Chlorophenyl phenyl ether 
GMethylphenoi 
4-Nitroaniline 
J-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carhazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dihenzofuran 

IR?d-DP74-00 IR84-DP75-00 
O-I 

08-02-2001 
O-I 

08-02-2001 

54 1J 55 U 
52 U 52 u 
55 IJ 56 u 
55 U 56 U 
57 lJ 58 U 
61 U 61 U 
69 u 70 u 
55 U 56 U 
88 u 89 u 

120 u 120 u 
51 u 51 u 
53 u 54 u 
53 u 54 u 
57 u 58 U 
53 U 54 U 
51 u 51 u 
51 l! 51 u 
51 u 51 u 
43 u 43 u 

150 u 160 U 
180 U 180 u 
6-l u 68 U 
56 u 57 u 
56 U 57 U 
57 U 58 u 
52 u 52 U 
75 lJ 76 U 

210 u 210 u 
56 U 57 u 
52 u 52 U 
54 u 55 u 
61 U 61 U 
66 U 67 u 
64 U 65 U 
61 U 61 U 
58 U 59 U 
56 U 57 u 
57 u 58 U 
51 u 51 u 

170 u 170 u 
59 U 60 lJ 
56 U 57 u 
55 u 56 U 

IR84-DP76-00 IR84-DP77-00 
O-1 

0x-02-200 I 

55 U 
53 u 
57 u 
57 u 
59 u 
62 LJ 
71 1J 
57 u 
90 u 

120 u 
52 11 
54 u 
54 u 
59 u 
54 u 
52 U 
52 U 
52 U 
44 u 

160 U 
180 U 
69 U 
58 U 
58 U 
59 u 
53 u 
77 u 

210 u 
58 u 
53 u 
55 u 
62 u 
68 u 
66 u 
62 U 
60 U 
58 u 
59 u 
52 U 

170 u 
61 U 
58 U 
57 U 

O-1 
08-05-2001 

53 u 
51 II 
54 U 
54 U 
56 U 
59 u 
68 U 
54 u 
86 U 

120 u 
50 u 
52 U 
52 U 
56 U 
52 u 
50 u 
50 u 
50 U 
42 U 

150 U 
170 u 
66 U 
55 u 
55 u 
56 U 
51 u 
73 u 

210 u 
55 u 
51 u 
53 u 
59 u 
65 U 
63 U 
59 u 
57 U 
55 U 
56 u 
50 u 

160 U 
58 LJ 
55 u 
54 u 

lR84-DP78-00 
O-l 

08-05-2001 

52 u 
50 II 
53 u 
53 u 
56 u 
59 lJ 
67 U 
53 u 
86 II 

120 u 
49 u 
51 u 
51 U 
56 U 
51 u 
49 u 
49 u 
49 u 
42 u 

I50 u 
170 II 
65 U 
55 U 
55 u 
56 U 
50 U 
73 u 

200 u 
55 U 
50 U 
52 u 
59 u 
64 1J 
62 U 
59 u 
57 u 
55 U 
56 U 
49 LJ 

160 lJ 
58 U 
55 u 
53 u 

IRX4-DP79-00 
o-1 

08-05-2001 

52 U 
50 u 
53 U 
53 U 
55 u 
58 u 
67 U 
53 U 
85 U 

120 u 
49 u 
51 U 
51 U 
55 u 
51 u 
49 u 
49 u 
49 u 
41 u 

150 u 
170 u 
65 U 
54 u 
54 U 
55 u 
50 u 
72 U 

200 u 
54 u 
50 u 
52 U 
58 u 
64 U 
62 U 
58 U 
56 U 
54 U 
55 U 
49 u 

160 U 
57 u 
54 u 
53 u 

IR84-DP80-00 
O-1 

08-05-2001 

52 U 
50 lJ 
53 U 
53 u 
55 u 
58 u 
67 U 
53 u 
85 U 

120 u 
49 u 
51 u 
51 U 
55 u 
51 u 
49 u 
49 u 
49 u 
41 u 

I50 u 
170 u 
65 U 
54 u 
54 U 
55 u 
50 u 
72 u 

200 u 
54 U 
50 u 
52 U 
58 u 
64 U 
61 U 
58 U 
56 U 
54 U 
55 U 
49 u 

I60 U 
57 U 
54 U 
53 u 

IR84-DP8 I-00 lR84-DP82-00 
O-l 

08-05-200 I 

54 U 
52 lJ 
55 U 
55 U 
57 U 
61 U 
70 u 
55 U 
88 U 

120 u 
51 U 
53 U 
53 u 
57 U 
53 U 
51 u 
51 U 
51 u 
43 u 

150 u 
180 U 
67 U 
56 U 
56 U 
57 U 
52 U 
75 U 

210 u 
56 U 
52 U 
54 u 
61 U 
66 1J 
64 U 
61 u 
59 U 
56 U 
57 U 
51 U 

170 u 
60 U 
56 U 
55 U 

O-I 
08-05-2001 

560 U 
540 u 
570 U 
570 U 
600 U 
630 U 
720 U 
570 U 
920 1J 

I300 II 
530 U 
550 II 
550 U 
600 U 
550 U 
530 u 
530 u 
530 U 
450 u 

1600 U 
1800 U 
700 u 
590 u 
590 u 
600 U 
540 U 
780 LJ 

2200 U 
590 II 
540 U 
560 U 
630 U 
690 II 
670 U 
630 U 
610 U 
590 U 
600 U 
530 U 

1700 (J 
620 U 
590 11 
570 U 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhllVOLt\TILES(ug/kg) 
Dibenzothiophene 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hesachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I .2.3-cd)pyrene 
Isophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyene 
bis(2-Chloroethosy)methane 
bis(2-Chloroethyl) ether 
b&2-Eth)~lhesyl) phthalate 

APPENDIXF 
SURFACESOlLANAL\'TICALRESUTLS 
REMEDlALINVESTIGATION,CTO-120 

OPERABLE UNIT19,SlTE84IBUILDING45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLlNA 

IR84-DP74-00 IR84-DP75-00 IR84-DP76-00 IRX4-DP77-00 IR84-DP78-00 IR84-DP79-00 IR84-DPSO-00 IR84-DP8 I-00 IRXJ-DP82-00 
O-I O-I O-l O-I O-l O-l O-I O-I O-I 

08-02-200 I 08-02-2001 08-02-200 I 08-05-2001 08-05-2001 08-05-2001 08-05-2001 08-05-2001 ox-OS2001 

NA 
170 u 
I80 u 
62 u 
53 U 
62 U 
50 u 
66 u 
53 u 
77 u 
48 II 
48 u 
54 u 
54 U 
51 U 

130 u 
57 u 
54 U 
56 U 
52 U 
56 U 
59 u 

NA 
170 u 
I80 u 
62 U 
54 u 
62 U 
50 u 
67 u 
54 u 
78 u 
49 u 
49 u 
55 U 
55 U 
51 u 

130 u 
58 U 
55 U 
57 U 
52 U 
57 u 
60 U 

NA 
170 u 
I80 u 
63 u 
54 U 
63 U 
51 u 
68 U 
54 u 
79 u 
50 u 
50 U 
55 U 
55 U 
52 u 

140 u 
59 u 
55 U 
58 U 
53 u 
58 u 
61 U 

NA 
160 U 
170 u 
60 u 
52 U 
60 U 
49 u 
65 U 
52 u 
76 U 
48 u 
48 u 
53 u 
53 u 
50 u 

130 u 
56 U 
53 u 
55 u 
51 u 
55 U 
58 U 

NA 
I60 u 
170 u 
60 U 
51 u 
60 U 
48 U 
64 u 
51 U 
75 U 
47 u 
47 u 
52 U 
52 U 
49 u 

130 u 
56 U 
52 U 
55 U 
50 U 
55 u 
58 u 

NA 
I60 U 
170 u 
59 u 
51 u 
59 u 
48 U 
64 U 
51 u 
74 u 
47 u 
47 u 
52 U 
52 U 
49 u 

130 u 
55 U 
52 U 
54 u 
50 u 
54 U 
57 U 

NA 
I60 U 
170 u 
59 u 
51 u 
59 u 
48 u 
64 U 
51 u 
74 u 
47 u 
47 u 
52 u 
52 U 
49 u 

130 u 
55 U 
52 U 
54 U 
50 U 
54 u 
57 U 

NA 
170 u 
I80 u 
62 LJ 
53 u 
62 U 
50 u 
66 u 
53 LJ 
77 u 
49 u 
49 u 
53 1J 
54 U 
51 u 

130 u 
57 u 
54 II 
56 U 
52 LJ 
56 U 
60 U 

NA 
1700 u 
1800 u 
640 U 
580 J 
640 U 
520 U 
690 U 
550 U 
800 U 
510 U 
510 LJ 
560 lJ 
560 U 
530 1J 

I400 U 
910 J 
560 lJ 
590 U 
.i-Io u 
590 U 
620 U 

F-95 



SAMI'I.1: II) 
DEPTH (feet bgs) 
SAMPLEDATE 

PESTlCIDES/PCBs (u@kg) 
4.4'-DUD 
4.4'-DDE 
4.*-DDI 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldeh>,de 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methosychlor 
PCB-1016 
PCB-1221 
NIB-1232 
PCB-I242 
PCB-1248 
PCB-I254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC(Lindanc) 
ramma-Chlordane 
NERB~C~DES (tighig) 

2.4.5-T 
2,4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

<APPENDIX F 
SURFACE SOIL ANALYTICAL RESIJTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDINC 45 AREA 
RlCB, CARIP LE.II’UNE, NORTII CAROLINA 

ll~s~-1)1'7-!-00 IIIs4-l~1'75-00 II~x-1-I~1'70-00 lRX4-1~1'77-00 IRX4-Dl'7X-00 IRx4-1>1'79-00 IRX4-l~I'xo-oo IRN-DPXI-00 11181-1~I'x2-00 
O-l 

08-02-2001 

0.87 u 
0.63 II 

1.4 II 
0.61 U 

I.7 (J 
0.74 u 
0.42 U 
0.31 u 
0.67 U 

1.7 u 
0.29 U 
0.67 U 
0.73 u 

0.9 u 
5.X U 
21 (J 
I2 u 
20 u 

5.1 U 
22 u 
x.1 u 
7.6 U 

0.51 lJ 
0.65 U 
0.51 u 
0.53 u 
0.63 U 
0.63 U 

3.4 u 
58 U 
43 1J 
41 u 
I7 u 
II U 
I3 u 

2500 u 
3000 u 

II u 
4.3 u 

O-l 
08-02-2001 

0.88 II 
0.64 (J 

1.4 u 
0.61 LJ 

1.7 u 
0.75 u 
0.42 1J 
0.31 u 
0.68 U 

1.7 u 
0.29 U 
0.68 U 

4.3 
0.91 u 

5.9 U 
21 u 
I2 u 
20 u 

130 
22 u 
X.3 u 
7.7 u 

0.51 U 
2 J 

0.51 u 
0.54 u 
0.64 II 

3.9 

3.5 u 
59 u 
43 u 
41 u 
I7 II 
II u 
I3 u 

2600 U 
3000 1) 

II u 
4.3 u 

O-l 
08-02-2001 

0.89 U 
0.64 tJ 

I.5 u 
0.62 II 

1.7 u 
0.76 U 
0.43 II 
0.32 U 
0.69 U 

I.7 Cl 
0.29 1J 
0.69 U 
0.75 u 
0.93 u 

6U 
21 u 
I2 u 
20 u 

5.2 U 
23 U 
8.4 II 
7.x u 

0.52 u 
0.67 (J 
0.52 U 
0.54 II 
0.64 U 
0.64 (J 

3.5 U 
60 U 
44 u 
42 II 
I7 u 
II u 
I4 II 

2600 IJ 
3100 u 

II u 
4.4 u 

O-l 
08-05-2001 

4.3 R 
3.1 II 

7 R 
3 R 

8.1 R 
3.6 R 
2.1 R 
X.4 J 
3.3 R 
I4 J 
I7 J 

3.3 R 
3.6 R 
22 J 
29 U 

100 u 
59 U 
97 u 
25 U 

II0 u 
1700 

37 R 
2.5 R 
3.2 R 
2.5 R 
2.6 R 
3.1 R 
3.1 R 

3.3 u 
57 U 
42 U 
40 u 
I6 U 
II u 
I3 u 

2500 u 
2900 U 

IO u 
4.2 U 

O-I 
08-05-2001 

0.84 CJ 
0.61 II 

I.4 u 
0.59 u 

1.6 U 
0.72 U 
0.41 II 

0.3 u 
0.65 U 

1.6 U 
0.28 U 
0.65 U 
0.71 u 
0.88 u 

5.7 U 
20 u 
I2 u 
19 II 

4.9 u 
21 u 
7.9 u 
7.4 u 

0.49 u 
0.63 U 
0.49 u 
0.51 u 
0.61 U 
0.61 U 

3.3 u 
57 U 
42 U 
40 1J 
I6 U 
II u 
I3 u 

2500 II 
2900 II 

IO u 
4.2 U 

o-1 
0X-05-2001 

0.84 u 
0.61 II 

I.4 u 
0.58 u 

I.6 U 
0.71 L 

0.4 II 
0.3 u 

0.65 U 
1.6 tJ 
I.7 1 

0.65 U 
0.7 u 

0.87 u 
5.6 U 
20 u 
I2 u 
19 u 

4.9 u 
21 u 
42 
7.3 u 

0.49 u 
0.63 U 
0.49 u 
0.51 u 
0.61 U 
0.61 U 

3.3 u 
56 U 
41 u 
39 u 
I6 U 
II u 
13 u 

2400 U 
2900 U 

IO u 
4.1 II 

o-1 
0X-05-2001 

0.84 lJ 
0.6 U 
1.4 u 

0.58 U 
1.6 U 

0.71 u 
0.4 II 
0.3 u 

0.65 U 
I.6 U 

0.28 u 
0.65 U 

0.7 LJ 
0.87 u 

5.6 U 
20 II 
12 u 
I9 u 

4.9 u 
21 u 
7.x u 
7.3 u 

0.49 u 
0.63 U 
0.49 u 
0.51 U 

0.6 U 
0.6 U 

3.3 u 
56 U 
41 u 
39 u 
I6 II 
II u 
I3 u 

2400 U 
2900 U 

IO u 
4.1 u 

0-I O-I 
0X-05-2003 0X-05-2001 

3.6 J 32 J 
0.63 lJ 6.5 1J 

1.4 u is \I 
0.61 II 6.3 U 

I.7 u 52 
0.74 IJ 7.1 I! 
0.42 1J 4.4 u 

3.2 40 J 
0.67 U 7 LJ 

4.5 J 61 J 
26 J 3 1J 

0.67 U 7u 
0.73 u 76 u 

x.7 J 79 J 
5.9 U 300 u 
21 u 1100 u 
I2 u 630 U 
20 u 1000 u 

5.1 U 260 U 
22 u 1100 u 

530 11000 
7.6 U 79 1J 

0.51 u 21 
0.65 U 6.X U 
0.51 u 5.3 tJ 
0.53 u 5.5 U 
0.63 U 6.5 LJ 
0.63 U 6.5 U 

3.4 u 3.6 U 
59 U 61 II 
43 II 45 U 
41 u 33 u 
I7 u I7 u 
II u II u 
I3 U I4 u 

2500 (J 2600 U 
3000 u 3100 u 

II u II u 
4.3 u 4.5 u 



APPENDIX F 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
RICB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP74-00 IR84-DP75-00 IR84-DP76-00 IRX4-DP77-00 IR84-DP78-00 IR84-DP79-00 IR&4-DPSO-00 IR84-DP8 I-00 IR84-DP82-00 
O-l O-1 

08-02-2001 08-02-200 I 
O-l 

08-02-2001 
O-l 

08-05-2001 
O-l 

08-05-2001 
O-l 

08-05-2001 
O-l 

08-05-2001 
O-l 

08-05-200 I 
O-I 

08-05-200 I 

IIETALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadnlilml 

Calcilln1 

Chromium 
Cobalt 
Copper 

Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEIW HI’DROCARBON 
TPH (as Diesel) (mgkg) 
TPH (as Gasoline) (ugkg) 
CON\‘ENTIONAL 
Cyanide. Total (mgkg) 
Percent Solids (%) 
Total Organic Carbon (mg/kg) 

SOTES: 
J = Value is estimated 
U = Not detected at detection limit 
ugkg = microgram per kilogram 
mgkg = milligram per kilogram 
BG = sample was diluted due IO imatrix interfe 

3540 
0.06 J 

I.5 
9.8 U 

0.05 I U 
0.037 lJ 
3160 J 

4.x 
0.41 J 

6.8 
2170 
13.7 J 
232 .I 
10.4 
0.2 
2.4 J 

72.5 J 
0.61 
0.17 u 

55 U 
0.55 U 

5.1 J 
9 

NA 
NA 

NA 
90.9 
NA 

I700 
0.55 11.1 
0.79 J 

3.7 U 
0.051 u 
0.048 U 

358 J 
2.6 

0.17 u 
I J 

1270 
SJ 

56.6 J 
3.3 

0.0094 u 
0.63 J 
76.8 J 
0.35 u 
0.17 u 
55.8 U 
0.56 U 
4.2 J 
2.5 

NA 
NA 

NA 
89.7 
NA 

4820 
0.S.i 11.1 

2.5 
6.3 U 

0.052 U 
0.049 ll 

628 J 
7.5 

0.33 .I 
0.65 J 

2620 
4.3 J 
174 J 
3.8 

0.015 J 
0.72 J 
258 J 

0.35 u 
0.17 u 
56.5 U 
0.57 u 
10.4 

1.9 J 

NA 
NA 

NA 
88.5 
NA 

2150 
0.53 1JJ 

3.1 
5.7 J 

0.081 U 
0.046 11 
3920 

2.8 
0.2 J 
1.6 J 

1710 
7 

II4 J 
8 

0.019 J 
0.76 J 

62 u 
0.33 u 
0.16 U 

54 u 
0.54 u 

4.6 J 
6.2 J 

NA 
NA 

NA 
92.6 
NA 

I hS0 
0.52 UJ 
0.32 U 

5.5 J 
0.078 U 
O.OJ6 U 

634 
1.7 

0.18 J 
0.35 J 
950 
1.8 

52.9 J 
7.7 

0.009 u 
0.54 J 
38.5 U 
0.33 u 
0.16 U 
53.5 U 
0.53 u 

2.5 J 
I.5 J 

NA 
NA 

NA 
93.5 
NA 

I780 
0.52 11.1 
0.32 U 

6.7 J 
0.094 II 
0.046 II 

204 J 
I.8 

0.16 U 
0,4I J 
II60 

2 
47.3 J 

6.6 
0.0089 lJ 

0.46 J 
34.8 I! 
0.33 u 
0.16 U 
53.1 U 
0.53 U 

2.8 J 
1.8 J 

NA 
NA 

NA 
94.2 
NA 

1390 
0.52 UJ 
0.79 J 

35 
0.073 u 
0.036 U 

109 J 
2.5 

0.24 J 
0.35 J 
1490 

2.1 
53.5 J 

2.7 
0.0089 U 

0.52 J 
51.1 U 
0.33 u 
0.16 U 

53 U 
0.53 u 

43 
I.3 J 

NA 
NA 

NA 
94.3 
NA 

2440 
I.6 J 
2.6 
9.7 J 

0.11 1J 
0.048 u 

461 J 
3.2 

0.22 J 
1.9 J 

1910 
61.4 
71.7 J 
13.2 

0.0093 u 
0.73 J 
53.3 U 
0.34 II 
0.17 u 
55.2 U 
0.55 U 
4.4 J 

19.4 J 

NA 
NA 

NA 
90.5 
NA 

2380 
I.2 J 

0.98 J 
16.1 J 
0.11 (I 
0.23 J 

I 7000 
4.6 

036 J 
8.4 

2270 
65.4 
341 J 
II.1 
0.17 

I.7 J 
86 J 

0.36 U 
0.17 lJ 
57.5 U 
0.57 U 

5.2 J 
40.7 J 

NA 
NA 

NA 
87 

NA 

F-97 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

\‘OLATII.ES (@kg) 
I . I .l -Trichloroethane 
I. I .2.2-‘fetmcllloroethanc 
I. I .2-Trichloroetllallc 
I 1 I -Dichloroethane 
1. I -Dichloroethenc 
I .2-Dichloroethane 
I .2-Dichloroethenc (total) 
I .2-Dichloropropane 
2-Butanone 
2.Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethanc 
Carbon disullidc 
Carbon tetrachloridc 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethanc 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ethel 
Mcthylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-I ,3-Dichloropropene 
trans- I .3-Dichloropropene 

lR84-DP83-00 
O-l 

05-05-2001 

0.95 LJ 
I.9 li 
1.2 II 
0.6 LJ 
I.2 u 

0.75 LJ 
I.4 u 

0.78 u 
2.x LJ 
1.8 u 

2u 
2.2 u 

0.67 Ll 
1.2 u 
1.7 u 
1.9 u 

0.81 LJ 
IU 

0.54 U 
2.3 1) 

0.85 u 
1.3 u 
I.1 u 

0.61 II 
0.91 LJ 
0.87 u 

1.3 11 
0.52 U 

1.2 u 
0.55 U 
0.79 LJ 

1.4 u 
2u 

0.66 LJ 
0.89 LJ 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REI\IEDIAL INVESTIGAT1ON, CTO-120 

OPERABLE CJNlT I’), SITE 84/BlllLDING 45 AREA 
I\lCH, CAMP LEJEIJNE, NORTH CAROLINA 

IRSJ-DP84-00 84-SBO I A 
O-I 0 - 0.5 

08-03-2001 I O-26- 1995 

2.3 11 
4.5 1JJ 

3 LJ 
I.4 u 

3u 
1.8 LJ 
3.5 U 
1.9 u 
50 u 

4.2 U 
4.7 u 
81 u 
1.6 Ll 

3u 
4u 

4.5 u 
1.9 u 
2.5 U 
1.3 u 
5.5 U 

2u 
3.2 U 
2.7 LJ 
1.5 LJ 
2.2 u 
2.1 1J 
3.2 U 
I.2 u 

3u 
I2 LJ 

I.9 u 
3.5 u 
8.7 J 
1.6 U 
2.1 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB02A 
0 - 0.5 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB03A 
0 - 0.5 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB04A 
0 - 0.5 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB05A 
0 - 0.5 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB06A 
0 - 0.5 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB07A 
0 - 0.5 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBO8A 
0 - 0.5 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

WSB09A 
O-O.5 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nc\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEXIIVOL.-\TILES (I@&) 
I .2.4-Trichlorohenzenc 
l.2-Dichlorobmzelic 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
2,2’-Oxyhis( I -Chloropropane) 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2Khloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorohenzidine 
3-Nitroaniiine 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl cthcr 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
J-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(ajanrhracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthenc 
Butyl benzyl phthalate 
Carbazole 
Chrysenc 
Di-n-hutyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Dihenzofuran 

lR81-DP83-00 
O-l 

08-05-2001 

53 U 
51 U 
54 U 
54 U 
57 U 
60 U 
69 U 
54 u 
87 U 

120 u 
50 U 
52 u 
52 U 
57 U 
52 U 
so u 
50 u 
50 u 
42 U 

150 u 
170 u 
66 u 
56 U 
56 U 
51 u 
51 u 
74 u 

210 u 
56 U 
51 u 
53 U 
60 U 
65 U 
63 U 
60 U 
58 U 
56 U 
51 U 
50 u 

160 U 
59 u 
56 U 
54 u 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
RERIEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDINC 45 AREA 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

IR84-DP84-00 84-SBOIA 
O-l 0 - 0.5 

08-03-2001 I O-26- 1995 

1400 II 
1300 u 
1400 u 
1400 u 
1400 u 
1500 U 
1800 u 
1400 u 
2200 u 
3100 u 
1300 u 
1300 u 
1300 u 
1400 u 

92000 
1300 II 
1300 u 
1300 u 
II00 u 
3900 u 
4500 U 
1700 u 
1400 u 
1400 u 
1400 u 
1300 u 
1900 u 
5300 u 
2800 J 
1300 u 
4100 J 
1800 J 
1700 u 
1600 U 
1500 J 
1500 u 
1400 u 
1400 u 
2800 J 
4200 U 
I500 U 
1400 u 
1400 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB02A 
0 - 0.5 

10-26-3995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-99 

84-SB03A 
0 - 0.5 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB04A 
0 - 0.5 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB05A 
0 - 0.5 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB06A 
0 - 0.5 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB07A 
0 - 0.5 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBOXA 
0 - 0.5 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

WSB09A 
0 - 0.5 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhll\‘OLATILES (q/kg) 
Dibenzothiophene 
Diethyl phthalatr 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorohenzene 
Hesachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachlorocthane 
Indeno( I .2.3-cd)pyrcne 
Isophorone 
N-Nitrosodi-n-prop!,l~lliiilie 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pcc~rachiorophcnol 
Phcniuithrcnc 
Phenol 
Pyrene 
bis(2-Chloroethox))methane 
his(2-Chloroethyl) ether 
bis(2-Ethylhesyl) phthalatc 

APPENDIX F 
SlJRFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEIJNE, NORTH CAROLINA 

lR84-Df’83-00 IR84-DP84-00 84-SBOIA X4-SB02A 84-SB03A 84-SB04A 84-SB05A 84-SB06A X4-SB07A 84-SBOSA 84-SB09A 
o-1 O-l 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 

08-05-2003 08-03-2001 I O-26- I995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 

NA 
160 U 
170 u 
61 U 
52 U 
61 U 
49 LJ 
65 U 
52 U 
16 II 
48 IJ 
48 u 
53 U 
53 U 
50 u 

130 II 
57 U 
53 U 
56 LJ 
51 U 
56 U 
59 u 

NA 
4200 U 
4500 u 
1700 J 
9000 3 
1600 1J 
1300 u 
1700 u 
1300 u 
1900 u 
1200 II 
1200 U 
1400 u 
1400 u 
1300 u 
3300 If 

24000 
1400 u 

16000 
1300 u 
1400 u 
1500 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPILE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

PESTICIDEW’CBs (ugkg) 
4.4’-DDD 
J.J’-DDI. 
4.J’-DDT 
Aldrin 
Dicldrin 
Ih<los~lll:.In I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldeh!,dc 
Endrin ketone 
Heptachlor 
Heptachlor eposide 
Methoxychlor 
PCB-IO16 
PCB-1221 
PCB-1232 
PCB-1232 
PCB-1238 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (L.indane) 
gamma-ChIordatle 
HERBICIDES (ugikg) 
2.4,5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

IR84-DP83-00 

APPENDIS 1: 
SURFACE SOII, ANALYTICAL RESliTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT I’), SITE 84/BUILDING 45 AREA 
RICB, CAMP LEJEUNE, NORTH CAROLINA 

lR84-DP84-00 84-SBOlA 84-SB02A 84-SB03A 84-SB04A 84-SB05A 84-SBO6A 84-SB07A 84-SBOSA WSB09A 
O-l 

08-05-2001 
O-l 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 0.5 - 0 0.5 - 0 - 0.5 O-O.5 

0X-03-200 I 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 I O-26- I995 I O-26- 1995 

1.7 11 5.5 R 
I.? II 4 R 
8.2 J 9.1 R 
1.2 II 3.8 R 
3.3 II IO R 
I.5 II 4.7 I< 

0.83 U 2.6 R 
0.61 U I.9 R 

1.3 u 4.2 R 
3.3 II IO R 

0.57 u 1.8 Ii 
1.3 u 4.2 R 
1.4 u 4.6 R 
1.8 u 5.7 R 
5.X U 7.4 u 
21 u 26 U 
12 u I5 U 
20 u 25 U 

5 u 6.4 U 
22 u 28 LJ 
58 IO u 
15 U 48 R 

I U 3.2 R 
1.3 u 4.1 R 

I u 3.2 R 
I u 3.3 R 

1.2 u 4 R 
1.2 u 4 R 

3.4 u 
58 u 
42 U 
40 u 
16 U 
II u 
I3 u 

2500 Ll 
2900 U 

II LJ 
4.2 U 

4.3 u 
74 u 
54 u 
52 U 
21 u 
I4 u 
17 II 

3200 L! 
3800 u 

I4 u 
5.4 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1900 LJ 
3800 U 
1900 u 
1900 LJ 
1900 LJ 
1900 u 

12000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
380 u 
750 II 
380 LJ 
380 1J 
380 11 
380 U 

4400 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
?!A 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
730 LJ 

1500 U 
730 u 
730 LJ 
730 u 
730 u 

5300 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1800 LJ 
3700 u 
I800 U 
1800 II 
1800 U 
1800 U 
6200 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
IV,“, 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
400 u 
800 U 
400 u 
400 I! 
400 u 
400 u 

5000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
?.!A 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
170 u 
330 u 
I70 u 
170 u 
170 u 
170 u 

1300 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
hl A I “rt 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I50 U 
300 u 
I50 U 
I50 U 
I50 U 
I50 U 
360 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
390 u 
790 u 
390 u 
390 u 
390 II 
390 u 

2500 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1900 U 
3700 u 
1900 u 
1900 LJ 
1900 U 
1900 u 

I2000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-101 



SAMPLE ID IR84-DP83-00 
DEPTH (feet bgs) o-1 
SAMPLE DATE 08-05-2001 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAhlP LEJEUNE, NORTH CAROLINA 

IR84-DP84-00 84-SBOIA 84-SB02A 84-SB03A 84-SB04A 84-SB05A 84-SB06A 84-SB07A 84-SB08A 84-SB09A 
O-I 0 - 0.5 0 - 0.5 0 - 0.5 0 -0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 

08-03-2001 10-26-1995 I O-26-1 995 10-26-1995 10-26-1995 10-26-1995 10-26-1995 I O-26- I995 I O-26- 1995 I O-26-1 995 

XIETALS (mgkg) 
Aluminum 
A&non) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercur) 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEI’;\I III’DROC:\RBOS 
TPH (as Diesel) (mgikg) 
TPH (as Gasoline) (@kg) 
CONVENTIOX.AL 
Cyanide. Total (mgkg) 
Percent Solids (%) 
Total Organic Carbon (m&g) 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
ugkg = microgram per kilogram 
m,g/kg = milligram per !iilogram 
BG = sample \+as diluted due to matrix interfc 

2080 
0.53 L1.l 
0.68 J 

6.5 J 
0.11 lJ 

0.047 u 
14500 

3.2 
0.22 J 

1.3 J 
I620 

5.7 
283 J 
15.9 

0.0091 u 
0.94 J 
86.8 J 
0.34 u 
0.16 U 
54.4 11 
0.54 U 

3.8 J 
7.7 J 

2140 
23 

0.78 J 
24.6 J 

0.064 U 
0.16 J 
I510 

2.6 
0.28 J 
28.4 
1990 
54.7 
156 J 
6.6 

0.041 J 
2.6 J 

75.9 U 
0.43 u 
0.21 u 
69.6 U 

0.7 u 
4.2 J 

38.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
91.9 
NA 

NA 
71.8 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

\‘OLATILES (q/kg) 
I I. I -Trichloroeth;ltle 
I. I .2.2-Tetrachloroctllanc 
I. I .2-Trichloroethane 
I. I -Dichloroethane 
I. I-Dichloroethenc 
I .2-Dichloroethane 
I .2-Dichloroethene (totali 
I .2-Dichloropropane 
2-Butanone 
2-1Icsallorle 

~-~,~etli~l-2-pelitanollc‘ 
Acetone 

Benzene 
[3romodichloromethane 
Bromoform 
Hromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
C‘hloroethanc 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl ten-butyl ether 
Methylene chloride 
Styene 
Tetrachloroethene 
'foluelle 

Trichloroethene 
Vinyl chloride 
X),lenes (total) 
cis-l.3-Dichloropropene 
trims-l .3-Dicliloropropcne 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REhI1’:DI,\I. INVESTI<;A’I’ION, CTO-120 

OI’ER.4I~I,E UNIT I’), SITE 8W3lJlLDING 45 AREA 
hWB, CAhlP LEJEUNE, NORTH CAROLINA 

X4-SB I OA IR84-SB02-00 IR84-SB04-00 IRX4-SBOS-00 lR84-SB I O-00 IR84-SB I S-00 lR84-SB2 l-00 lR84-SB23-00 IRX4-SB25-00 IRX3-SB26-00 
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 0.5 - 0 0.5 - 0 - 0.5 0 0.5 - 

10-26-1995 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04- I 6- I998 03-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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APPENDlXF 
SURFACESOILANALYTICALRESUTLS 
REMEDIALINVESTIGATION,CTO-120 

OPERABLEUNITl'),SlTE84/BUILDINGJSARE.A 
MCB,CAMPLE.IEUNE,NORTllCAROLlNA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SERlIVOLAT1LES(ug/kg) 
I .2.4-Trichlorobenzene 
I ,2-Dichlorobenzene 
I .3-Dichlorobenzene 
I .4-Dichlorobenzene 
2.2’-Oxybis(1 -Chloropropane) 
2.45Trichlorophenol 
2.4.6-Trichlorophenol 
2.4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3.Nitroaniline 
J.6-Dinitro-2-methylphenol 
GBromophenyl phenyl ether 
4-Chloro-3-methylphenol 
J-Chloroaniline 
-I-Chlorophenyl pheny~l ether 
J-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
/\cenaphthene 
Acenaphthylene 
Anthracene 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chqsene 
Di-n-butyl phthalate 
Di-n-octy,l phthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 

X4-SB I OA 
0 - 0.5 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SB02-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

R84-SB04-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB08-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB I O-00 
o-o.5 

04- l6- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SBlj-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB2 I-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SB23-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SB25-00 
0 - 0.5 

04- l6- 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRXJ-SR26-00 
0 - 0.5 

04-23- 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NJ\ 



SAMPLE ID 
DEPTH (feet hgs) 
SAMPLE DATE 

SESIIVOLATILES (q/kg) 
Dibenzothiophene 
Dicthyi phthalate 
Dimethyl phthalate 
Fluoranthene 
Fl uorene 
Hesachlorobenzenc 
Hesachlorobutadiene 
Hexachloroc~clopentadiene 
Hesachloroethane 
lndeno( I .2.3-cd)pyenr 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroettios~)methane 
his(2-Chloroethyl) ether 
his(2-Ethylhesyl) phthalate 

APPENDIX F 
SlIRI~;\C:E SOIL ANAL\‘TIC:I\L RES1ITLS 
RERIEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDINC 35 AREA 
RlCB, CXhlP LEJEUNE, NORTH CAROLINri 

WSBIOA IR84-SB02-00 IR84-SB04-00 lR84-SB08-00 IRX4-SB I O-00 IR84-SB I S-00 IR84-SB2 l-00 IR84-SB23-00 IR84-SB25-00 IR84-SBZh-00 
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 o-o.5 0 - 0.5 O-O.5 0 - 0.5 

I O-36- I995 O-16-1998 04-16-1998 04- l6- I998 04-16-1998 04-16-1998 04-16-1998 04-16-199X 04 I6- I998 W-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
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SAMPLE ID 
DEPTl I (I&t hgs) 
SAMPLE DATE 

PESTIClDESlPCBs (ugkg) 
l.4’-DDD 
4.4,-DDE 
4,4’-DDT 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BllC (Lindane) 
gamma-Chlordane 
HERBICIDES (ug/kg) 
2.4.5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseh 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SBIOA lR84-SB02-00 IR84-SB04-00 IR84-SB08-00 IR84-SBI O-00 IR84-SB 15-00 IR84-SB21-00 [R84-SB23-00 IR84-SB25-00 IR84-S026-00 
0 - 0.5 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
140 u 
280 u 
140 u 
140 u 
140 lJ 
140 u 

II00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
N/l 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04- I6- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
74 II 
74 u 
74 u 
74 u 
74 u 
74 u 

1000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

3900 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 

4300 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 

8100 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
390 II 
390 u 
390 u 
390 u 
390 u 
390 u 

6800 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
36 U 
36 U 
36 1J 
36 U 
36 U 
36 U 
36 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 II 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

O-O.5 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
44 u 
44 u 
44 u 
44 u 
44 u 
44 II 

110 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
O-1-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
130 U 
130 U 
130 u 
130 u 
130 1J 
130 LJ 

I500 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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SAMPLE ID WSB I OA 
DEPTH (feet bgs) 0 - 0.5 
SAMPLE DATE I O-26 I995 

11 ETALS (mg/kg) 
Aluminum 
Antitlloll) 

Arsenic 
Barium 
Beryllium 
Cndmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mcrcu~ 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEl:hl I-I\‘DROC.ARBOS 
TPH (as Diesel) (mgkg) 
TPIH (as Gasoline) (u/kg) 

<:OK\‘EKTIOS.-\L 
CFmide. Total (mg/kg) 
Percent Solids (%) 
Total Organic Carbon (mr/kg) 

SOTES: 
.I = Value is estimated 
U = Not detected at detection limit 
i@kg = microgram per krlogram 
mgkg = milligram per kilogram 
BCi = sample was diluted due to matrix interfe 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB02-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REkIEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBULDINC 45 AREA 
RICB, CARIP LE.JElJNE, NORTII CAROLIN/\ 

IR84-SB04-00 IR84-SB08-00 IR84-SB I O-00 IRX4-SB 15-00 
O-0.5 0 - 0.5 0 - 0.5 0 - 0.5 

04-16-1998 04-16-1998 04-16-1998 04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

IR84-SB2 l-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IRSJ-SB23-00 
0 - 0.5 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-Sl325-00 lR83-SB26-00 
0 - 0.5 0 - 0.5 

04-16-1998 04-23-199X 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
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SAMPLE ID 
DEPTH (feet hgs) 
SAMPLE DATE 

\‘OLATILES (q/kg) 
I. I. I -Trichloroethane 
I. I ,2.2-Tetracliloroctliallc 
I. I .2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
I .2-Dichloroethene (total) 
I .2-Dichloropropane 
f-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disul’ride 
Carbon tetrachloridc 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dihromochlorometbane 
Ethy+benzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Sty,rene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-1.3-Dichloropropcne 
trans-l,3-Dichloropropene 

iR84-SB27-00 
0 - 0.5 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB28-00 
0 - 0.5 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REhIEDIAL INVESTIGATION, CTO-120 

OI’ER,IBLE (INIT 19, SITE 84IBIIILDING 45 AREA 
hlCB, CA\RIP LEJEUNE, NORTH CAROLINA 

IR84-SB29-00 
0 - 0.5 

04-23-I 99X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB30-00 
0 - 0.5 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SB3 I-00 
0 - 0.5 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBOI B 
0.5 - I .o 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB02B 
0.5 - I .o 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

X4-SB03B 
0.5 - 1.0 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB04B 
0.5 - I .O 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SJ-SBOSB 
0.5 - I .o 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBO6B 
0.5 - I.0 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SE%lI\‘OLATILES (q/kg) 
I .2.4-Trichlorobenzene 
1.2-Dichlorobenzene 
I .3-Dichlorobenzene 
I .J-Dichlorobenzene 
2.2’~0sybis( I-Chloropropanc) 
2.-1.5-Trichlorophenol 
2.1.6-Trichlorophenol 
2.4-Dichlorophenol 
2.-l-Dimethylphenol 
2.~-Dinitropllellol 
2.J-Dinitrotolucne 
2.6-Dinitrotoiuene 
2-Chloronaphthalene 
2-Chlorophenol 
2Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’-Dichlorobenzidine 
3-Nitroaniline 
-1.6-Dinitro-2-meth~~ll~l~et~oi 
J-Bromophenyl phengl ether 
4-Chloro-3-mcthylphenol 
-KIiloroaniline 
J-Chlorophcnyl phcn! I ctlicr 
4-Mctll~lpllcnol 

J-Nitroaniline 
4.Nitrophenol 
f\cenaphtllenr 
A2cenaplltll~lcnc 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bcnzo(ghi)peqlene 
Benzo(~)tluoranthe~~e 
Butyl benxyl phthalate 
Carbnzolc 
Cl1tyene 

Dt-n-but),1 phthalate 
Dt-n-octyl phthalate 
I~ihenz(a.h)anthracene 
Dihenzofuran 

IR84-SB27-00 
0 - 0.5 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-5828-00 
0 - 0.5 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 8UBUILDING 45 AREA 
MCB, CAMP LEJEUNE. NORTII CAROLINA 

IR84-SB29-00 
0 - 0.5 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRWSB30-00 
0 - 0.5 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-109 

IR84-SB3 I-00 
0 - 0.5 

04-23- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBOI B 
0.5 - 1.0 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB02B 
0.5 - I.0 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB03B 
0.5 - 1.0 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB04B 
0.5 - 1.0 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBO5B 
0.5 - I .o 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 

81-SBO6B 
0.5 - I.0 

I O-26-l 995 

NA 
NA 
N.-l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
N.A 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 



SAMPLE ID 
DEI’TH (f&t bgs) 
SAMPLE DATE 

SEJII~'OL.~TILES(U~/~F) 
Dihenzothiophene 
Dicth$ phth;~late 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
I~lcsacl~lorobrnze~~c 
Hesachlorohutadiene 
Hexachlorocyclopentadiene 
Hesachloroethane 
Indeno( I .2.3-cd)pyrene 
Isophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrcne 
Pl1enol 
Pyrex 
bls(2-Chloroethos~)t~~ctllnne 
his(2-Chloroeth~l) ether 
his(2-Ethylhes$) phthalate 

IRXJ-SB27-00 
0 - 0.5 

O&23.1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

fRX4-SB28-00 
0 - 0.5 

W-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REMEDI.~LINVESTIGATION,CTO-120 

OPER~BL,ElJNITl9,SlTE84IBUILDINC, 45 AREA 
hlCB,CAMP LEJEUNE,NORTHCAROLlNA 

lRX4-SB29-00 
0 - 0,s 

W-23-1998 

lRX4-SBJO-00 
0 - 0,s 

04-23-1998 

lRX4-SB3 f-00 
0 - 0,s 

04-23-1998 

X4-SRO I B 
0.5 - I .O 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

X4-SBOZB 
0,s - I .o 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

X4-SB03B 
0.5 - I.0 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-s13045 X4-SBO5B X-l-Sf3OhB 
0.5 - I .o 0.5 _ I.0 0.5 - I .o 

10-26-1995 10-26-1995 10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.-l 
NA 
NA 
NA 
NA 
N/\ 
NA 
N,Z 

F- 



APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

lR84-SB27-00 lR84-SB28-00 IR84-SB29-00 IR84-SB30-00 IR84-SB3 l-00 84-SBO I B 84-SBOZB 84-SB03B 84-SBO4B 84-SBOjB X4-SB06B SAMPLE ID 
DEPTH (feet hgs) 
SAMPLE DATE 

PESTICIDES/PCBs (q/kg) 
4,4’-DDD 
4.4’-DDE 
4.4’-DDT 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I254 
PCB-1260 
Tosaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 
HERBICIDES (q/kg) 
2.4.5-T 
2.4-D 
2.4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

0 - 0.5 
04-23- 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1800 u 
1800 U 
1800 U 
1800 u 
1800 CJ 
1800 U 

26000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
35 u 
35 u 
35 u 
35 u 
3.5 u 
35 u 
35 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/t 
NA 
NA 

0 - 0.5 
04-23- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
460 u 
460 U 
460 u 
460 U 
460 U 
460 U 

S800 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 - 0.5 
04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
55 u 
55 u 
55 u 
55 II 
55 u 
55 u 
55 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
?LA 
NA 
NA 
NA 

0 - 0.5 0.5 - 1.0 0.5 - I.0 0.5 - 1.0 0.5 - I.0 03 - I.0 0.5 - I.0 
04-23- I998 I O-26- I995 I O-26- I995 I O-26- I995 I O-26-l 995 10-26-1995 10-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
31 u 
37 u 
37 u 
37 u 
37 LJ 
37 u 
37 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
370 u 
750 u 
370 u 
370 u 
370 u 
370 u 

1700 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1900 u 
3700 u 
1900 u 
1900 u 
1900 u 
1900 II 

I2000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
!$A 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
720 U 

1400 u 
720 U 
720 U 
720 U 
720 U 

5700 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I80 U 
370 u 
I80 U 
180 u 
I80 U 
180 U 

2300 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
370 u 
750 U 
370 II 
370 u 
370 CJ 
370 1J 

4300 )I 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
810 U 

1600 LJ 
810 U 
810 U 
810 I! 
810 II 

2800 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 

F-III 



APPENDIS F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
MCB, CAMP LEJWNE, NORTH CAROLINA 

IR84-SB28-00 IR84-SB29-00 
0 - 0.5 0 - 0.5 

04-23-1998 04-23-1998 

IR84-SB30-00 
0 - 0.5 

04-23- I998 

fR84-SB3 I-00 
0 -0.5 

04-23- 1998 

X4-SBOIB 
0.5 - I .o 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

84-SB02B 
0.5 - I.0 

10-26-1995 

84-SB03B 
0.5 - I.0 

10-26-1995 

84-SB04B 
0.5 - I.0 

10-26-3995 

84-SBO5B 
0.5 - I .O 

10-26-1995 

84.SBO6B 
0.5 - I.0 

10-26-1995 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

lR84-SB27-00 
0 - 0.5 

04-23- I998 

htETALS (mg/kg) 
Aluminum 
Antirnoq 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL PETROLEIJhl HI’DROCARBON 
TPH (as Diesel) (mg/kg) 
TPH (as Gasoline) (ug’kg) 
CONVENTIONAL 
Cyanide. Total (mg/kg) 
Percent Solids (%) 
Total Organic Carbon (mg/kg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
@kg = microgram per kilogram 
nig/kg = milligram per kilogram 
BG = sample was diluted due to matrix interfe 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

VOLATILES (ug/kg) 
I, I, I -Trichloroethane 
1. I .2,2-.fctracliloroctll;lllc 
I, I ,2-Trichloroethane 
I, I -Dichloroethane 
I. I -Dichloroethene 
I .2-Dichloroethane 
l.2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-l,3-Dichloropropene 
tram-l ,3-Dichloropropene 

84-SB07B 
0.5 - I.0 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBOSB 
0.5 - I .o 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SB09B 
0.5 - I .o 

I O-26- I995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBIOB 
0.5 - I.0 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB02-0 I 
0.5 - I .o 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB04-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB08-01 
0.5 - 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SBIO-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB I S-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SBZI-01 
0.5 - I.0 

04-16-1998 

Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-l I3 



APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, C,AMl’ LE.IEUNE, NORTH CAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhllVOLATILES (ugkg) 
l,2,4-Trichlorobenzenc 
I .2-Dichiorobenzenc 
I ,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
2,2’-Oxybis( I Chloropropane) 
2.4,5-Trichlorophenol 
2.4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
2Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3.3’.Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a.h)anthracene 
Uibenzofuran 

XJ-SBO7B 
0.5 - I.0 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SB08B 
0.5 - I .O 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

X4-SBO9B 
0.5 - I.0 

10-26-I 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-SBIOB IR84-SB02-01 
0.5 - I.0 

I O-26- 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - I.0 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-SBO4-01 
0.5 - I.0 

04- 16- 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB08-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SBIO-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB15-01 
0.5 - I .O 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SBZI-01 
0.5 - I .O 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhllVOLATlLES (ug/kg) 
Dibenzothiophene 
Diethyl phthalate 
Dimethyl phthalate 
Fluotanthene 
Fluorene 
Hexachlorobonzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( I .2.3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamme 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phcnanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE lJNlT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SB07B 84-SBO8B 84-SB09B 84-SBIOB IR84-SB02-01 IR84-SB04-01 1R84-SB08-01 IR84-SBIO-01 IR84-SB 15-01 IR84-SB21-01 
0.5 - 1.0 0.5 - I .o 0.5 - I .o 0.5 - I.0 0.5 - 1.0 0.5 - I.0 0.5 - 1.0 0.5 - 1.0 0.5 - 1.0 0.5 - I.0 

I O-26-l 995 I O-26-1 995 10-26-I 995 I O-26-l 995 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04-16-1998 04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N/t 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-II5 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

PESTIcIDEWPcBs (ug/lig) 
4.4’-DDD 
4.4’-DDE 
4,4’-DDT 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldchyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-I221 
PCB-I232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindanc) 
gamma-Chlordane 
HERBICIDES (ugkg) 
2.4.5-T 
214-D 
2,4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

84-SB07B 84-SB08B 
0.5 - I .O 0.5 - 1.0 

I O-26- I995 I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
190 u 
380 U 
190 u 
190 u 
190 u 
190 u 
880 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1800 U 
3600 U 
1800 U 
1800 U 
1800 U 
1800 U 
6100 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SB09B 84-SBlOB IR84-SB02-01 IR84-SB04-01 
0.5 - 1.0 0.5 - I.0 0.5 - I.0 

10-26-1995 10-26-1995 
0.5 - 1.0 

04-16-1998 04-16-1998 

NA N/l 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1800 U 730 u 
3600 U 1500 u 
1800 U 730 u 
1800 U 730 u 
1800 U 730 u 
1800 U 730 u 

10000 7500 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

N/l 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
41 u 
41 u 
41 u 
41 1J 
41 u 
41 u 

110 u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 

140 u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SBO8-01 IR84-SBIO-01 IR84-SB 15-O 1 IR84-SB2l-01 
0.5 - 1 .o 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 

120 u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1.0 
04-I& 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

2900 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1.0 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 

530 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1 .O 
04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
62 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 84-SB07B 
DEPTH (feet b&s) 0.5 - 1 .O 
SAMPLE DATE 10-26-1995 

hlETALS (mglkg) 
Aluminum NA 
Antimony NA 
Arsenic NA 
Barium NA 
Beryllium NA 
Cadmium NA 
Calcium NA 
Chromium NA 
Cobalt NA 
Copper NA 
Iron NA 
Lead NA 
Magnesium NA 
Manganese NA 
Mercury NA 
Nickel NA 
Potassium NA 
Selenium NA 
Silver NA 
Sodium NA 
Thallium NA 
Vanadium NA 
Zinc NA 
TOT.iL PETROLEllhl HYDROCARBON 
TPH (as Diesel) (mgkg) NA 
TPH (as Gasoline) (@kg) NA 
CONVENTIONAL 
Cyanide. Total (mg/kg) NA 
Percent Solids (%) NA 
Total Organic Carbon (mdkg) NA 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
ug/kg = microgram per kilogram 
mg/kg = milligram per kilogram 
BG = sample was diluted due to matrix interfe 

84-SB08B 
0.5 - I.0 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 
REMEDIAL INVESTIGATION, CTO-120 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SB09B 
0.5 - 1.0 

10-26-1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

84-SBIOB 
0.5 - 1.0 

I O-26-l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB02-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-5804-01 
0.5 - 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB08-01 
0.5 - 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SBIO-01 
0.5 - 1.0 

04-16-1998 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

IR84-SB 15-01 IR84-SB2l-01 
0.5 - I.0 0.5 - I .O 

04-16-1998 04-16-1998 

F-117 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

VOLATlLES(ug/kg) 
I. I, I -Trichloroethane 
I. I ,2,2-Tetrachloroethane 
1 .I ,2-Trichloroethane 
I, I -Dichloroethane 
I, I -Dichloroethene 
1.2-Dichloroethane 
l,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanonc 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
Dibromochloromethanc 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-1,3-Dichloropropene 
trawl ,3-Dichloropropene 

lR84-SB23-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REMEDIALINVESTIGATION,CTO-120 

OPERABLEUNlT19,SlTE84/BUILDING45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLlNA 

IR84-SB25-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

tR84-SB26-01 
0.5 - 1.0 

04-23- 1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SR27-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-SB28-01 
0.5 - 1 .o 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRX4-SB29-01 
0.5 - I .o 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-SB30-01 
0.5 - 1.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRX4-SI33 l-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REhlEDIALINVESTIGATION,CTO-120 

OPERABLE UNIT19,SlTE84IBUILDING45AREA 
MCB,CAMPLEJEUNE,NORTHCAROLINA 

SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEh'llVOLATILES(ug/kg) 
1.2,4-Trichlorobenzene 
I .2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2.2’.Oxybis( I-Cllloroprop;lnc) 
2.4.S-Triclllorophcltol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2.4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2Chloronaphthalene 
2Chlorophenol 
2-Methylnaphthalene 
2.Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
B!!!Y! benzy! p!!!!?a!a!e 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 

IR84-SB23-01 
0.5 - 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB25-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRX4-SB26-01 IR84-SB27-01 
0.5 - I.0 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 

F-l 19 

0.5 - 1.0 
04-23-199s 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
hl A I”,7 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB28-01 
0.5 - 1.0 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB29-01 
0.5 - I .o 

04-23- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB30-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB3 I-01 
0.5 - I .O 

04-23-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
\I A 1YA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

SEhllVOLATlLES (ugkg) 
Dibenzothiophene 
Diethyl phthalntc 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( I .2,3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 

IRS4-SB23-01 
0.5 - 1.0 

04-16-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REMEDIALINVESTIGATION,CTO-120 

OPERABLElJNIT19,SlTE84IBUILDING45AREA 
MCB,CAMP LEJEUNE,NORTHCAROLlNA 

IRS4-5825-01 
0.5 - 1.0 

04-16-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS4-SB26-0 I 
0.5 - I.0 

04-23-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS4-SB27-01 
0.5 - 1.0 

04-23-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS4-SB28-01 
0.5 - 1.0 

04-23-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS4-SB29-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IRS4-SB30-01 
0.5 - 1.0 

04-23-199s 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lRS4-SB31-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DEPTH (feet bgs) 
SAMPLE DATE 

PESTICIDEWPCBs (ug/kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-I248 
PCB-1254 
PCB-1260 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 
HERBICIDES (ug/kg) 
2,4,5-T 
2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 
Pentachlorophenol 
Silvex 

IR84-SB23-01 
0.5 - 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
36 u 
36 u 
36 U 
36 u 
36 LJ 
36 u 
36 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REMEDlALINVESTIGATION,CTO-120 

OPERABLEUNlT19,SITES4/BUILDING4SAREA 
MCB,CAMPLEJEUNE,NORTHCAROLlNA 

IR84-SB25-01 IR84-SB26-01 IR84-SB27.01 IR84-SB28-01 
0.5 - I.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
40 II 
40 I! 
40 u 
40 u 
40 u 
40 u 
40 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1.0 
04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
40 u 
40 U 
40 u 
40 u 
40 u 
40 u 
40 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1.0 
04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

18000 U 
18000 u 
18000 U 
18000 U 
18000 U 
18000 U 

200000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 - 1.0 
04-23-l 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
35 u 
35 u 
35 u 
35 u 
35 u 
35 u 
35 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

iR84-SB29-0 I 
0.5 - 1.0 

04-23-199X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
40 1J 
40 u 
40 u 
40 u 
40 u 
40 u 

520 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB30-01 
0.5 - I.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
44 LJ 
44 LJ 
44 u 
44 u 
44 u 
44 u 
44 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SB3 I-01 
0.5 - I .O 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
36 U 
36 U 
36 U 
36 lJ 
36 1J 
36 LJ 
36 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-121 



SAMPLE ID IR84-SB23-01 
DEPTH (feet bgs) 0.5 - 1.0 
SAMPLE DATE 04-16-1998 

METALS (mg/kg) 
Aluminum NA 
Antimony NA 
Arsenic NA 
Barium NA 
Beryllium NA 
Cadmium NA 
Calcium NA 
Chromium NA 
Cobalt NA 
Copper NA 
Iron NA 
Lead NA 
Magnesium NA 
Manganese NA 
Mercury NA 
Nickel NA 
Potassium NA 
Selenium NA 
Silver NA 
Sodium NA 
Thallium NA 
Vanadium NA 
Zinc NA 
TOTALPETROLEUhlIIYDROCARBON 
TPH (as Diesel) (mp/kg) NA 
TPH (as Gasoline) (ug/kg) NA 
CONVENTIONAL 
Cyanide. Total (mg’kg) NA 
Percent Solids (%) NA 
Total Organic Carbon (mg/kg) NA 

NOTES: 
J = Value is estimated 
U = Not detected at detection limit 
q/kg = microgram per kilogram 
mg/kg = milligram per kilogram 
BG = sample was diluted due to matrix interfe 

APPENDIXF 
SURFACESOILANALYTICALRESUTLS 
REMEDlALINVESTIGATION,CTO-120 

OPERABLE UNIT 19,SITE 84/BUILDING45AREA 
MCB, CAMPLEJEUNE,NORTHCAROLINA 

IR84-SB25-01 
0.5 * 1.0 

04-16-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB26-01 
0.5 - 1.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB27-01 
0.5 - 1.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB28-01 
0.5 - 1.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB29-0 I 
0.5 - 1 .O 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB30-01 
0.5 - 1.0 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

IR84-SB3l-01 
0.5 - 1 .O 

04-23-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 



APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
SAMPLE DATE 

VOLATILES (ug/L) 
1, I. I -Trichloroethane 
I, I .2.2-Tetrachlorocthiulc 
I, 1,2-Trichloroethane 
I. I -Dichloroethane 
I. I -Dichloroethene 
I ,2-Dichloroethane 
l,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2.pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chioromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-l,3-Dichloropropene 
trawl ,3-Dichloropropene 

X4-SWOj-01 84.SWO6-01 84-SWO7-0 I 84-swos-01 IR84-SWOI-98B 
10/26/1995 10/26/l 995 IO/261 I995 10/26/1995 04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SW02-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

fR84-SW03-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F-123 



SAMPLE ID 
SAMPLE DATE 

SEAlIVOLATILES (ug/L) 
I ,2,4=Trichlorobenzene 
l.2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
2,2’-Oxybis( I -Chloropropane) 
2.4.5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
SEMlVOLATlLES (q/L) 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4Chloroaniline 
4Chlorophenyl phenyl ether 
/I-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrenc 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 

x4-swo5-0 I 
IO/2611995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

84-SWO6-01 
10/26/l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84-swo7-0 I 
10126/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

F 

x4-swos-01 
IO/2611995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SWOI-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SW02-98B 
04-19-I 998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-SW03-95B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SWBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
SAMPLE DATE 

Di-n-octyl phthalate 
Dibenz(a.ll)anthracclic 
Dibenwfuran 
Diethyl phthalate 
Dimethyl phthalate 
Fiuoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I ,2.3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 
PCBs (q/L) 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-I 248 
PCB-125-I 
PCB-1260 

84-swo5-01 
I O/26/ 1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.1 UJ 
2.2 UJ 
I.1 UJ 
1.1 UJ 
I.1 UJ 
I.1 UJ 
l.i UJ 

84-SWO6-01 
I O/26/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.1 UJ 
2.2 UJ 
1.1 UJ 
1.1 UJ 
1.1 UJ 
I.1 UJ 
1.1 UJ 

84-SWO7-01 
10/26/1995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.1 UJ 
2.3 UJ 
I.1 UJ 
I.1 UJ 
1.1 UJ 
I.1 UJ 
i.i UJ 

84-SWO8-01 
10/26/l 995 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.1 UJ 
2.3 UJ 
I.1 UJ 
1.1 UJ 
I.1 UJ 
1.1 UJ 
I.1 UJ 

lR84-SWOI-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I UJ 
2 UJ 
I UJ 
I UJ 
I UJ 
I UJ 
i UJ 

IR84-SW02-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I UJ 
2 UJ 
I UJ 
I UJ 
I UJ 
I UJ 
I UJ 

IR84.SW03-989 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I UJ 
2 UJ 
I UJ 
I UJ 
I UJ 
I UJ 
! ‘UJ 

NOTES: 
J = value is estimated 
U = not detected at detection limit 
R = value was re.jected by validator 
NA = not analyzed 

F-125 



SAMPLE ID 
SAMPLE DATE 

VOLATILES (ug/L) 
I. I. 1 -Trichloroethane 
1. I ,2,2-Tetrachlorocthane 
I, I ,2-Trichloroethane 
I, I -Dichloroethane 
I, I -Dichloroethene 
I .2-Dichloroethane 
I ,2-Dichloroethenc (total) 
I ,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethanc 
Bromoform 
Bromomethane 
Carbon disult’ide 
Carbon tetrachloride 
Chlorobenzenc 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-I .3-Dichloropropene 
trans-I ,3-Dichloropropene 

APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-SW04-989 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SW05989 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lR84-SW06-989 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SWO7-989 
04-23-I 998 

IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 

5.6 J 
1.2 J 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 

2.7 J 
IO u 
IO u 

3.5 J 
IO u 
IO u 



SAMPLE ID 
SAMPLE DATE 

SEMIVOLATILES (q/L) 
I .2.4-Trichlorobenzene 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2.2’-Oxybis( 1 Chloropropane) 
2.4,5-Trichlorophenol 
2,4,6-Trichlorophenoi 
2.4.Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
SEMIVOLATILES (q/L) 
2-Nitroaniline 
2-Nitrophenol 
3.3’.Dichlorobenzidine 
3-Nitroaniline 
4.6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 

APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE SQIBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

11184~SWO4-98B IR84-SW05-98B IR84-SWO6-98B 
04-19-199s 04-19-199s 04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR84-SW07-98B 
04-23- 1998 

IO u 
IO u 
10 u 
10 u 
IO u 
25 u 
10 u 
IO u 
10 u 
25 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 

25 U 
IO u 
IO u 
25 u 
25 u 
IO u 
10 u 
10 u 
IO u 
IO u 
25 u 
25 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
i 0 ii 
IO u 
IO u 
IO u 
IO u 

P-127 



SAMPLE ID 
SAMPLE DATE 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibmzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
IHexachlorocyclopentadiene 
Hexachloroethane 
Indeno( I ,2,3-cd)pyrene 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2Chloroethoxy)methane 
bis(2Chloroethyl) ether 
bis(2-Ethylhexyl) phthalate 
PCBs (u&L) 
PCB-1016 
PCB-122 I 
PCB-I 232 
PCB-1242 
PCB-I248 
PCB-1254 
PCB-I260 

APPENDIX F 
SURFACE WATER ANALYTICAL RESULTS - LAGOON 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 8WBUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

IRS4-SW04-98B 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I UJ 
2 UJ 
I UJ 
I UJ 
1 UJ 
1 UJ 
I IJJ 

IRS4-SW05-9XB 
04-l 9- I998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I UJ 
2 UJ 
I UJ 
I UJ 
I UJ 
I UJ 
I lJJ 

IR84-SW06-9SB 
04-19-1998 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR 
2R 
IR 
IR 
1R 
1R 
IR 

IRS4-SW07-9SB 
04-23- I998 

IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
25 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NOTES: 
J = value is estimated 
U = not detected at detection limit 
R = value was rejected by validator 
NA = not analyzed 



APPENDIX - F 
SURFACE WATER ANALYTICAL RESULTS - NORTHEAST CREEK 

REMEDIAL INVESTIGATION, CTO-0219 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
SAMPLE DATE 

x4-SW0 I-O I 84-SWO2-01 
I O/26/1 995 I O/26/1 995 

x4-swo4-01 
10/26/1995 

PCBs (ug/L) 
PCB-IO16 
PCB-I221 
PCB-1232 
PCB-1232 
PC13- 124X 
PCB-1254 
PCB-1260 

1.2 UJ 1.2 UJ 
2.3 UJ 2.3 UJ 
1.2 UJ 1.2 UJ 
1.2 11.1 1.2 UJ 
I.2 UJ 1.2 UJ 
1.2 UJ 1.2 UJ 
1.2 UJ 1.2 UJ 

1.2 UJ 
2.3 UJ 
1.2 UJ 
1.2 UJ 
1.2 UJ 
1.2 UJ 
1.2 UJ 

F-129 



SAMPLEID 
SAMPLEDATE 

VOLATILES (ug/L) 
l.l.I-Trichloroethanc 
I,I.2.2-Tetrachloroethane 
1.1,2-Trichloroethane 
I,]-Dichloroethane 
1.1.Dichloroethene 
1.2~Dibromoethane(EDB) 
l,2-Dichloroethane 
1,2-Dichloroethene (total) 
l,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Isopropyl ether 
Methyl tert-butyl ether 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 
cis-1.3-Dichloropropene 
trans-l,3-Dichloropropene 

IRLI-I-TBO2 
07-16-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 u 
0.23 U 

2.4 J 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.45 J 
0.15 U 
0.23 u 
0.18 U 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

IRXJ-TB03 
07-23-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 U 

2.6 J 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.53 J 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

APPENDIX F 
TRIP BLANK ANALYTICAL RESULTS 

REMEDIAL INVESTIGATION, CTO-219, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-TB04 
08-01-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.24 LJ 
0.22 u 
0.21 u 
0.28 U 
0.17 u 
0.41 u 
0.46 U 
0.23 U 

35 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.48 J 
0.15 u 
0.23 lJ 
0.18 u 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 II 

lR84-TB05 
08-02-2001 

0.15 U 
0.25 u 

0.3 u 
0.16 U 
0.55 J 
0.22 u 
0.21 u 
0.28 U 
0.17 u 
0.41 u 
0.46 U 
0.23 U 
0.51 u 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 II 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.23 J 
0.14 u 
0.15 U 
0.33 u 
0.12 lJ 
0.27 U 

IRX4-TB07 
08-06-2001 

0.15 u 
0.25 u 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 U 

2.3 J 
0.16 U 
0.26 J 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 

28 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
4.1 u 

0.15 u 
0.23 U 
0.26 J 
0.14 II 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

IRX4-TBOX 
0X-07-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.34 J 
0.22 u 
0.21 u 
0.28 u 
0.17 I-J 
0.41 u 
0.46 U 
0.23 U 

I.4 JB 
0.16 U 
0.17 1J 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 LJ 
0.13 u 
0.34 u 
0.15 u 
0.23 1J 
0.18 u 
0.14 u 
0.15 u 
0.33 u 
0.12 u 
0.27 U 

IR84-TB06 
0X-03-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.62 3 
0.46 U 
0.23 U 

2.7 J 
0.16 U 
0.17 u 
0.18 U 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.44 J 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 u 
0.33 u 
0.12 II 
0.27 U 

TBIRX4-TB03 
07-31-2001 

0.15 u 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.28 u 
0.17 u 
0.41 u 
0.46 U 
0.23 U 
0.51 u 
0.16 U 
0.17 u 
0.18 u 

0.2 u 
0.2 u 

0.12 u 
0.14 u 
0.26 U 
0.22 J 
0.27 J 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.26 J 
0.14 u 
0.15 u 
0.44 J 
0.12 u 
0.27 U 

TRIPBLANKS 
07-21-2001 

0.15 U 
0.25 U 

0.3 u 
0.16 U 
0.24 U 
0.22 u 
0.21 u 
0.25 u 
0.17 II 
0.41 u 
0.46 LJ 
0.23 U 
0.51 U 
0.16 U 
0.17 u 
0.18 1J 

0.2 u 
0.2 u 

0.12 1J 
0.14 u 
0.26 U 
0.14 u 
0.13 u 
0.26 U 
0.12 u 
0.69 U 
0.13 u 
0.34 u 
0.15 u 
0.23 U 
0.18 u 
0.14 u 
0.15 U 
0.33 u 
0.12 u 
0.27 U 



SAMPLEID IR84-TPOIA 
B-DEPTH 0 
SAMPLEDATE 07-23-2001 

PCBs (q/kg) 
PCB-IO16 
PCB-1221 
PCB-1232 
PCB-I242 
PCB-1218 
l'Cl3-I254 
PCB-1260 
COSVEKTIOK;\L 
Percent Solids (%) 

59 U 
210 u 
120 U 
200 u 

51 11 
220 u 
500 

90 88.7 93.4 94.5 81.3 82.5 

APPENDIX F 
SURFACE SOIL ANALYTICAL RESUTLS 

REMEDIAL INVESTIGATION, CTO-120, SITE 84 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

IR84-TPOIB IR84-TPOZA IR84-TP02B iR84-TP03A iR84-TP03B 
0 0 0 0 0 

07-23-2001 07-23-2001 07-23-2001 07-23-2001 07-23-2001 

6 II 5.7 U 5.6 II I3 u 6.4 U 
21 II 20 u 20 LJ 47 u 23 U 
I2 u 12 u I2 u 27 U I3 IJ 
20 lJ 19 1J 19 u 44 LJ 22 u 
5.2 u 4.9 u 4.9 II II II 5.6 II 
23 u 21 u 21 u 49 li 24 U 

130 IIOJ 56 990 580 

F-131 
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HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

SDG#: 
Date: 
Client Name: 
Proj e&/Site Name: 
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Number of Samples: 

Laboratory: 
Validation Guidance: 
QAiQC Level: 
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Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening a.ssumes 
analytical results are correct as reported and merely provides an interpretation of the reported. quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or sprea.dsheets 
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SD$# AlG250214 

Samples and Fractions Reviewed 

Sample Identifications Analjltical Fractions’ 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs 
MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that ail analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # Ale;250214 

A validation was performed on the Volatile Data from SDG AlG250214. The data was 
evaluated based on the following parameters: 

* . 
* . 
* . 

l 

* . 

* . 

* . 

* . 

* . 

* . 

* . 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard VSTDOSO analyzed 7/27/O 1 at 1824 exhibited a non- 
compliant RRF below 0.05 for one compound. For the following sample and non- 
compliant compound, the reported non-detect result is rejected, R. 

IR84-DP 15-03 bromomethane 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Calibrations (continued) 
PAGE 2 

The continuing calibration standard VSTDOlO analyzed 7/28/01 at 1053 exhibited a non- 
compliant %D for one compound for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

IR84-TB03 
IR84-TB02 

acetone 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the laboratory, one of the samples 
exhibited elevated detection limits due to matrix interferences. No qualifications were required. 

, 

003 



GLOSSARY OF DATA QUALIFIERS 

\ QUALHFICATION CODES 

i!l =: Not detected 

J z-- Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

kzx Result is estimated and biased low. 

Fc = Result is estimated and biased high. 

A =- Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sarnple result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

004 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID L&c% 

IR84-DP 1.503 bromomethane R 

IR84-TB03 
IR84-TB02 

acetone + J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

. 

..005 . 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

>‘?.c: or~a;~i:: Cndings offered in this screening report assumes that all analytical results are correct 
;. C” ‘[..y)(J ,a: L. ,*” .> “,>y ., a& is based upon the examination of the reported holding times, blank analysis 
.~ ._) / ii ii ‘. I, ;,i,&e and matrix spike recoveries, GUMS performance, tuning results, calibration 

res:r:?s acad internal standard areas. This report was prepared in compliance relative to the 
anal~ytical and deliverable requirements specified in the SW-846 Method 8270C for GUMS 
;I z .,. : _ . ..L..., ‘, .’ I_ .ies; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
consid.ered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # AlG250214 

/‘i),. ~~~~X~r’:~.on was performed on the Semivolatile Data from SDG AlG250214. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

The continuing calibration standard SSTD008 analyzed 8/09/O 1 at 0958 exhibited a non- 
compliant %D for one compound for which qualifications were required. For the 
Cr.,? ! ” I..i ..,‘,i,;;g sample and non-compliant compound, the reported positive result is qualified 
as estimated, J. 

IR84-DP53-00 pyrene 

4.0.6 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

Blanks 
PAGE 2 

All TIC compounds also reported in the associated method blanks are rejected, R, up to 
1 OX the blank contamination concentration. 

Compound Quantitation 

The following sample is rejected in favor of the results reported from the RE analysis of 
the sample. The original extraction was performed without the addition of surrogate 
compounds. Although the IE was extracted slightly outside of holding time all surrogate 
recoveries were acceptable. Further, according to the case narrative, the original analysis 
exhibited positive results for several samples that were not noted in the RE analysis. The 
laboratory extracted the sample a third time to verify the results. The third analysis 
agreed with the result from the RE analysis. 

IR84-DP52-00 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. The submitted case narrative contains an error 
in the third paragraph. The narrative notes that sample IR84-DP15-03 was re-extracted past 
holding time. Based on the submitted data package, the sample that this paragraph is referring to 
is IR84-DP52-00. The rest of the paragraph appears to be correct based on sample IR84-DP52- 
00. Two samples exhibited raised reporting limits due to matrix interferences or TIC presence. 
No qualifications were required. 

w7 
. 

,.. ” 
j .--, ,- .- 



GLOSSARY OF DATA QUALIFIERS 

Qi~i,HFICATION CODES 

U = Not detected 

i z 1 Estimated value 

WJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

M = Result is estimated and biased high. 

esult is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

1; ~~. The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



.i 
SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLx2.L 

IR84-DP53-00 pyrene + J 

All Samples All TICS noted in blanks 
up to 10x 

+ R 

IR84-DP52-00 All compounds +I- R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the .qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

_. __. _ .  - -  , - -  - -  -  

- . -  

_j . , .  .  .  .? 

._ .~_. .~_ - /  
__ __ . -  (  i .  .  j, ,.___ - - .  “ , .  . . _  , . _ “ .  - - - - - -  



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8081A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlG250214 

A validation was performed on the Pesticide Data from SDG AlG250214. The data was 
evaluated based on the following parameters: 

* . 
* . 
* . 

. 
* . 

. 
* . 
* . 
* . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE ANALYSIS 

PAGE - 2 

Method Deviations 

It is recommended by the method that the calibration standards for the single component 
pesticides be prepared as two calibration mixtures “to minimize potential resolution and 
quantitation problems on confirmation columns.. .” (SW-846, Method 8081A, Revision 1, 
December 1996, page 8081A - 8, section 5.6.1). The initial and continuing calibration 
standards used by the laboratory contain all single component target compounds. The:re were 
no qualifications required because of this method deviation. 

Continuing Calibrations 

The continuing calibration 049F4901.D analyzed on 08/09/01 at 09:07 exhibited one (1) 
compound with a %D greater than 15 % and less than 50 %. For the following sample and 
non-compliant compound, the positive results are qualified as estimated, J. 

IR84-DP5 l-00 4,4’-DDD 

The continuing calibration 067F6701.D analyzed on 08/16/01 at 20:58 exhibited two (2) 
compounds with %Ds greater than 15 % and less than 50 % . For the following sample and 
non-compliant compounds, the positive results are qualified as estimated, J. 

IR84-DP45-03 Heptachlor 
4,4’-DDD 

Surrogate Recoveries 

The sample listed below exhibited a high DCB recovery. The positive results are qualified 
as estimated, J. 

IR84-DP48-00 

Compound Quantitation 

The positive results exhibiting column quantitation %Ds greater than 40 %, flagged. PG by 
the laboratory, are qualified as estimated, J. 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

c 

QUALIFICATION CODES 

U = Not detected 

3. 

Pi- = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

Z = Result is biased low 

= Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

u- = 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALJFICATIONS 
c- 

SAMPLE ID COMPOUND ID DL Q.L 

IR84-DP5 l-00 4,4’-DDD + J 

IR84-DP45-03 Heptachlor + J 
4,4’-DDD 

IR84-DP48-00 ALL + J 

All Samples All %Ds>40% +PG J 

. . 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in th<DL column denotes a positive result ‘. 
- in the DL column denotes a non-detect result 

013 



DATA ASSESSMENT NARRATIVE 

PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlG250214 

A validation was performed on the PCB Data from SDG AlG250214. The data was evaluated 
based on the following parameters: 

* . 
* . 
* . 
* . 
* . 

. 
* . 
* . 
* . 
* . 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

‘014 



DATA ASSESSMENT NARRATIVE 

PCB ANALYSIS 

PAGE - 2 

Surrogate Recoveries 

The samples listed below exhibited high DCB recoveries. The positive results are 
qualified as estimated, J. 

IR84-TP02A 
IR84-DP49-00 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 
:’ 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

1, = Result is biased low 

D = Result value is based on dilution analysis 

BLANK OUALIF’ICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

u= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

. 016 



, i 
SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

IR84-TP02A 
IR84-DP49-00 

ALL + J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlG250214 

A validation was performed on the Metals Data from SDG AlG250214. The data was 
evaluated based on the following parameters. 

* 0 Data Completeness 
* 0 Holding Times 
* 0 Calibrations 

0 Blanks 
* 0 Interferences 
* 0 Matrix Spike Recovery 
* 0 Matrix Duplicates 
* 0 Field Duplicates 
* 0 Laboratory Control Samples 

0 Serial Dilutions 

* - All criteria were met for this parameter. 
Preparation Blank results 

1. The preparation blank for soils exhibited contamination for Aluminum (6.0 
mg/kg), Selenium (0.37 mg/kg), Calcium (42.1 mg/kg) and Potassium (16.5 
mg/kg) required that all values below five times the blank contamination be 
qualified as non-detect, “U”. 

Serial Dilution results 

2. The serial dilution results for soils for Calcium, Potassium and Zinc were 
outside the control limits (10%). All positive results are qualified as estimated, 
‘i 9, J . 

018 



3. All results with “B” qualifier are changed to “J” qualifier. 

019 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
1 .a11 soil samples below 1.85 mg/kg Se. 

all soil samples below 82.5 mg/kg K. 
2.all soil samples Ca, K and 

Zn. 
3.all “B” results all analytes 

DL QL 
+ U 

+ J 

B J 

020 
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Validation Guidance: 
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analytical results are correct as reported and merely provides an interpretation of the reported quality 
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SDG# AIH010202 

Samples‘and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Vola&les 
SVOA= Semivolatiles 
PEST= Pesticides 

PCB= PCBs 
HERB= Herbicides 

MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # AlH010202 

A validation was performed on the Volatile Data from SDG Al HO1 0202. The data was 
evaluated based on the following parameters: 

* 

* 

* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard VSTDOSO analyzed 8/6/O 1 at 2000 exhibited a non- 
compliant %D greater than 20% but less than 50% for which qualifications were required. 
For the following sample and non-compliant compound, the reported non-detect result is 
estimated, J. 

84-MW 15-00 acetone 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Blanks 

The method and trip blanks associated with the field samples in this SDG exhibited contamination 
for which qualifications were required. The end user should note that the action levels indicated 
for the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Compound 

EHTQElAA methylene chloride 

TBIR84-TB03 toluene 

Samples 

84-MW17-07 

84-MW 15-04 

Concentration Action Level 

59J @Kg 590 &Kg 

0.265 ug/L 1.3 ug/L 

Compound Qualifications 

methylene chloride CRQL 

toluene CRQL 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the laboratory, samples were 
preserved by freezing them in water. This was due to effervescing when preserved with sodium 
bisulfate. According to the laboratory, some of the field samples exhibited elevated detect.ion 
limits due to matrix interferences. No qualifications were required. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
bhrrrk contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLOL 

84-MW 15-00 acetone + J 

84-MW 17-07 methylene chloride 

84-MW 15-04 toluene 

+B CRQL 

+ CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # AlH010202 

A validation was performed on the Semivolatile Data from SDG AlHOlO202. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GUMS Tuning 
* . Calibration 

. Blanks 
* . Internal Standard Performance 
* . Surrogate Recoveries 
* . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
+ . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All TIC compounds also reported in the associated method blanks are rejected, R, up to 
1 OX the blank contamination concentration. 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 
,L 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLOL 

All Samples All TICS noted in blanks 
up to 10x 

+ R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8081A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH010202 

A validation was performed on the Pesticide Data from SDG AlH010202. The d,ata was 
evaluated based on the following parameters: 

* . 
* . 
* . 
* . 
* . 

. 
* . 
* l 

* . 

e 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

009 



DATA ASSESSMENT NARRATIVE 

PESTICIDE ANALYSIS 

PAGE - 2 

Method Deviations 

It is recommended by the method that the calibration standards for the single component 
pesticides be prepared as two calibration mixtures “to minimize potential resolution and 
quantitation problems on confirmation columns,..” (SW-846, Method 8081A Revision 1, 
December 1996, page 8081A - 8, section 5.6.1). The initial and continuing calibration 
standards used by the laboratory contain all single component target compounds. There were 
no qualifications required because of this method deviation. 

Surrogate Recoveries 

The sample listed below exhibited a high DCB recovery. The positive results are qualified 
as estimated, J. 

84-MW17-00 

Compound Quantitation 

The positive results exhibiting column quantitation %Ds greater than 40 % , flagged PG by 
the laboratory, are qualified as estimated, J. 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 
,. 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



/’ SUMMARY OF DATA QUALIFICATIONS 
I 

SAMPLE ID COMPOUND lD DLL& 

84-MW 17-00 ALL + J 

All Samples All %Ds>40% +PG J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. . Please refer the specific 
findings found in each category to the Summary of Data Qualification-table. 

SDG # AlHO 

A validation was performed on the PCB Data from SDG AlH010202. The data was evaluated 
based on the following parameters: 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

.I = Estimated value 

UI = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

& = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



c SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID coMPouND ID L&c& 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

. . _ “.--.--, _ _.^ ..-, 



DATA ASSESSMENT NARRATIVE 

HERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8151A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH010202 

A validation was performed on the Herbicide Data from SDG AlH010202. The data was 
evaluated based on the following parameters: 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

. 

l 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 
., 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

u= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLL& 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic: Data 
Validation, February 1994 requirements and NEESA C requirements. All comments ma.de 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlH010202 

A validation was performed on the Metals Data from SDG AlH010202. The data was 
evaluated based on the following parameters. 

* 

* 

* 

* 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 
* Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Potassium (140 
ug/l) required that all values below five times the blank contamination be 
qualified as non-detect, “U”. 

Matrix Spike Recovery results 

2. The matrix spike recovery results for soils for Antimony (32%) was below the 
lower control limits (> 30% but <75%). All positive and non-detect results 
are qualified as estimated, “J” or “UJ”. 



3. All results with “B” qualifier are changed to “J” qualifier. 



c SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
1 .a11 water samples below 700 ug/l K. + U 
2.all soil samples Sb. +/u J/UJ 
3.all “B” results all analytes B J 



Data Validation Report 

Baker Environmental, Inc. 
Camp Lejeune 

SDG#: AlG240102 and AlG240160 

c- &.a5 
ofI:2 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAN 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlG240102 
October 2,200 1 
Baker Environmental, Inc. 
Camp Lejeune 
July 17 - 19,200l 
5 Aqueous Sample(s) with 0 MS/MD(s) 
STL North Canton 
National Functional Guidelines for Organic and Inorganic Data 
NEESA Level C 
SW846 Third Edition 
PCBs 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South - St. Charles, MO 63304 
(636) 936-l 332 - Fax (636) 936- 1335 
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SDG# A I G240102 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

PCB= PCBs 



DATA ASSESSMENT NARRATIVE 

General 
POLYCHLORINATED BIPHENYLS (PCBs) 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 8082; the National Functional Guidelines for Organic Data Validation, 10/99, as 
applicable; and NEESA C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG240102 

A validation was performed on the Pesticides Data from SDG A 1 G240 102. The data was 
evaluated based on the following parameters: 

* 

8 

* 
* 

* 

* 

* 

* 

* 

* 

* 

. Data Completeness 

. Holding Times 

. GC Performance 

. Calibration 

. Blanks 

. Surrogate Recoveries 

. Matrix Spike/Matrix Spike Duplicates 

. Laboratory Control Samples 

. Field Duplicates 

. Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. This SDG contained field QC blanks only. 



GLOSSARY OF DATA QUALIFIERS 

WJALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R. = Result is rejected and unusable 

D= Result value is based on dilution analysis 

BLANK W.JALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL fix that 
compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than .the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than lthe 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlG240160 
October 2,200l 
Baker Environmental, Inc. 
Camp Lej eune 
July20-21,200l 
5 Aqueous Sample(s) with 0 MS/MD(s) 
STL North Canton 
National Functional Guidelines for Organic and Inorganic Dlata 
NEESA Level C 
S W846 Third Edition 
Volatiles, Semivolatiles, Pesticides, PCBs, Herbicides and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples re:viewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

t+ J&+4- . 
au1 $.&mburg, Pr 

/o -4&7l. 
Date 

4127 Plaza 94 South - St. Charles, MO 63304 
(636) 936-l 332 * Fax (636) 936-l 335 
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SDG# AlG240160 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs 

HERB= Herbicides 
MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, bIank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # AlG240160 

A validation was performed on the Volatile Data from SDG AlG240 160. The data was 
evaluated based on the following parameters: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

The method blank associated with the field QC blanks in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Compound 
EGOCTlAA acetone 

Concentration 
0.765 ug/L 

Action Level 
7.6 ug/L 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Blanks (continued) 
PAGE 2 

Samples Compound 

1 R84-FB03 
IR84-ER05 

acetone 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

Qualifications 

CRQL 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLOL 

1 R84-FB03 
IR84-ER05 

acetone +B CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for CC/MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG240160 

A validation was performed on the Semivolatile Data from SDG AI G240 160. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* l Holding Times 
* . GUMS Tuning 
* . Calibration 
* . Blanks 
* . Internal Standard Performance 
* . Surrogate Recoveries 
* . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and OveralI Assessment 

The data, as reported, did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 
.(- 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result .for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (I OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



c 
SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID Qbi2.L 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
PESTICIDES 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 808 1 A, the National Functional Guidelines for Organic Data Validation, 1 O/99, 
as applicable; and NEESA C requirements. All comments made within this report shoulcl be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG240160 

A validation was performed on the Pesticides Data from SDG AlG240160. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* b GC Performance 
* . Calibration 
* . Blanks 
* . Surrogate Recoveries 
* l Matrix Spike/Matrix Spike Duplicates 
* 0 Laboratory Control Samples 
* . Field Duplicates 
* . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



f SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLOL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
POLYCHLORINATED BIPHENYLS (PCBs) 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 8082; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG240160 

A validation was performed on the Pesticides Data from SDG Al G240160. The data was 
evaluated based on the following parameters: 

* 

4 

* 

* 

* 

* 

x 

* 

* 

* 

* 

l Data Completeness 
. Holding Times 
. CC Performance 
. Calibration 
. Blanks 
l Surrogate Recoveries 
. Matrix Spike/Matrix Spike Duplicates 
. Laboratory Control Samples 
. Field Duplicates 
. Compound Identification 
e Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. This SDG contained field QC blanks only. 



GLOSSARY OF DATA QUALIFIERS 
/’ 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sarnple 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID I&ix! 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
HERBICIDES 

The organic findings offered in this screening report assumes that all analytical results are: correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 8 15 1 A, the National Functional Guidelines for Organic Data Validation,, 1 O/99, 
as applicable; and NEESA C requirements. All comments made within this report should: be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG240160 

A validation was performed on the Herbicides Data from SDG Al G240 160. The data wa.s 
evaluated based on the following parameters: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Laboratory Control Samples 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard 679 analyzed 8/3/01 at 1721 exhibited one compound 
with a %D greater than 50% but less than 90%. For the following sample and non- 
compliant compound, the reported positive and non-detect results are qualified as 
estimated, JKJJ. 

All Samples dalapon 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE 1D COMPOUND ID 1)L, yL 

All Samples dalapon +I- .I/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlG24160 

A validation was performed on the Metals Data from SDG AlG240160. The data was 
evaluated based on the following parameters. 

* 

* 

* 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Potassium (150 
ug/l) required that all values below five times the blank contamination (750 ug/l 
respectfully) be qualified as non-detect, “U”. 

2. All results with “B” qualifier are changed to “J” qualifier. 



f 
SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QLJ 
l.all water samples below 750 ug/l K. + U 
2.all “B” results all analytes B J 



Data Validation Report 

Baker Environmental, Inc. 
Camp Lej eune 

SDG#: AlH0301$4 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlH030154 
October 9,200l 
Baker Environmental, Inc. 
Camp Lejeune 
August 2,200l 
15 Non-Aqueous Sample(s) with 0 MS/MD(s) 
2 Aqueous Sample(s) with 0 MS/MD(s) 
STL North Canton 
National Functional Guidelines for Organic and Inorganic Data 
NEESA Level C 
S W846 Third Edition 
Volatiles, Semivolatiles, Pesticides, PCBs, Herbicides and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported (quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MYMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

au1 B%umburg, 

/b - 9-04 
Date 

4127 Plaza 94 South * St. Charles. MO 63304 
(636) 936-l 332 - Fax (636) 936-1335 



Sample Identifications 

SDG# AlH030154 

Samples and Fractions Reviewed 

Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs 

HERE%= Herbicides 
MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # AlH030154 

A validation was performed on the Volatile Data from SDG A 1 HO30 154. The data was 
evaluated based on the following parameters: 

* 

* 

* 

. Data Completeness 

. Holding Times 

. GUMS Tuning 

. Calibration 

. Blanks 

. Internal Standard Performance 

. Surrogate Recoveries 

. Matrix Spike/Matrix Spike Duplicates 

. Field Duplicates 

. Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard VSTDOSO analyzed 8/13/01 at 2037 exhibited a non- 
compliant %D for one compound for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

IR84-MW2 I-04 acetone 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Calibrations (continued) 
PAGE 2 

The continuing calibration standard VSTDOSO analyzed 8/09/01 at 0557 exhibited a non- 
compliant %D for one compound for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified 
as estimated, J. 

IR84-ERlO acetone 

Blanks 

The rinse blank associated with the field samples in this SDG exhibited contamination for which 
qualifications were required. The end user should note that the action levels indicated for the 
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture 
as associated samples. These factors must be taken into considerations when applying the 5X 
and 10X criteria to field samples. 

Associated blank 

IR84-ERlO 

Compound 

acetone 
chloroform 

Concentration 

1.3J ug/L 
0.21 J ug/L 

Action Level 

13 ug/L 
1.05 ug/L 

Samples Compound Qualifications 

IR84-SB06-0 1 chloroform CRQL 

IR84-SB03-02 acetone CRQL 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the laboratory, samples were 
preserved by freezing them in water. This was due to effervescing when preserved with sodium 
bisulfate. No qualifications were required. Also, according to the STL Cooler Receipt Form, 
one cooler (5293) was received at a temperature of 8.8 ’ C. The laboratory did not maintai.n 
information on specific samples contained in this cooler. (Called David Heakin at STL, 1 O/8/0 1 
at 11:24am). This information was also not available on the COC. Therefore, none of the 
sample data was qualified due to temperature outside the QC limits of 4 “C +/-2 o C. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALXFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

u= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



‘1. 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

IR84-MW2 l-04 acetone + J 

IR84-ERI 0 acetone + J 

IR84-SB06-01 

IR84-SB03-02 

chloroform 

acetone 

+ CRQL 

+ CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GUMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # AlH030154 

A validation was performed on the Semivolatile Data from SDG Al HO301 54. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GUMS Tuning 
* . Calibration 

. Blanks 
* . Internal Standard Performance 
* . Surrogate Recoveries 
+ . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* l Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All TIC compounds also reported in the associated method blanks are rejected, R, up to 
1 OX the blank contamination concentration. 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the STL Cooler Receipt Form, one 
cooler (5293) was received at a temperature of 8.8 o C. The laboratory did not maintain 
information on specific samples contained in this cooler. (Called David IHeakin at STL, 10/S/01 
at 11:24am). This information was also not available on the COC. Therefore, none of the 
sample data was qualified due to temperature outside the QC limits of 4 “C +/-2 ’ C. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K= Result is estimated and biased high. 

R = Result is rejected and unusable 

D= Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLOL 

All Samples All TICS noted in blanks 
up to 10x 

+ R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8081A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH030154 

A validation was performed on the Pesticide Data from SDG AlH030154. The data was 
evaluated based on the following parameters: 

* . 

* . 

* . 

. 

* . 

* . 

* . 

. 

x . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE ANALYSIS 

PAGE - 2 

Method Deviations 

It is recommended by the method that the calibration standards for the single component 
pesticides be prepared as two calibration mixtures “to minimize potential resolution and 
quantitation problems on confirmation columns...” (SW-846, Method 8081A, Revision 1, 
December 1996, page 8081A - 8, section 5.6.1). The initial and continuing calibration 
standards used by the laboratory contain all single component target compounds. There were 
no qualifications required because of this method deviation. 

Continuing Calibrations 

The continuing calibration 029F2901.D analyzed on 08/18/01 at 0647 exhibited one (I) 
compound with a %D greater than 15 % and less than 50%. For the following sample and 
non-compliant compound, the positive results are qualified as estimated, J. 

IR84-MW21-04 Methoxychlor 

Field Duplicates 

The field duplicate pair of samples IR84-SB06-01 and IR84-SB06-OlD exhibited high 
RPDs for six (6) compounds and required qualifications. For the following samples and 
compounds, the positive results are qualified as estimated, J, and the non-detect results are 
qualified as estimated, UJ. 

IR84-SB06-0 1 
IR84-SB06-OlD 

Dieldrin 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
Alpha-Chlordane 
Gamma-Chlordane 

Compomxd Quantitation 

The positive results exhibiting column quantitation %Ds greater than 40%, flagged PG by 
the laboratory, are qualified as estimated, J. 

System Performance and Overall Assessment 

The data required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = ResuIt value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for thje blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

IR84-MW21-04 Methoxychlor + J 

IR84-SB06-01 
I R84-SB06-0 1 D 

Dieldrin 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
Alpha-Chlordane 
Gamma-Chlordane 

+/- J/UJ 

All Samples All %Ds>40% 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

+PG J 



DATA ASSESSMENT NARRATIVE 

PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH030154 

A validation was performed on the PCB Data from SDG AlH030154. The data was evaluated 
based on the following parameters: 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

. 

l 

. 

. 

l 

. 

l 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K’ = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL i2.L 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

HERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8151A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH030154 

A validation was performed on the Herbicide Data from SDG AlH030154. The data was 
evaluated based on the following parameters: 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL Q.L 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlH030154 

A validation was performed on the Metals Data from SDG AlH030154. The data was 
evaluated based on the following parameters. 

* 0 Data Completeness 
* 0 Holding Times 
* 0 Calibrations 

0 Blanks 
* 0 Interferences 

0 Matrix Spike Recovery 
* 0 Matrix Duplicates 
* 0 Field Duplicates 
* 0 Laboratory Control Samples 
* 0 Serial Dilutions 

* - All criteria were met for this parameter. 
Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Antimony (3.4 
ug/l) and Potassium (140 ug/l) and for soils for Barium (12.1 mg/kg), Iron (7.8 
mg/kg) and Manganese (0.26 mg/kg) required that all values below five times 
the blank contamination be qualified as non-detect, “U”. 

Matrix Spike Recovery results 

2. The matrix spike recovery results for soils for Antimony (54%) and Calcium 
(70%) were below the lower control limits (130% but < 75%).. All positive 
and non-detect results are qualified as estimated, “J” or “UJ”. 
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3. The matrix spike recovery results for soils for Lead (126%) and for waters for 
Aluminum (164%) and Iron (241%) were above the upper control limits 
(> 125%). All positive results are qualified as estimated, “J”. 

4. All results with “B” qualifier are changed to “J” qualifier. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
l-all water samples below 700 ug/l K. 

all soil samples below 50.5 mg/kg Ba. 
2.all soil samples Sb and Ca. 
3.all soil samples Pb. 

all water samples Al and Fe. 
4.all “B” results all analytes 

DL QL 
+ U 

+/u J/UJ 
+ J 

B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlH020175 
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Baker Environmental, Inc. 
Camp Lejeune 
August 1,200l 
9 Aqueous Sample(s) with 1 MS/MD(s) 
STL North Canton’ 
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NEESA Level C 
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. 
Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples re:viewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/O-Z-M. 
Date 

4127 Plaza 94 South - St. Charles, MO 63304 
(636) 936-1332 - Fax (636) 936-1335 



SDG# AIH020175 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs. 

HERB= Herbicides’ 
MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # AlHB20175 

A validation was performed on the Volatile Data from SDG AlH020175. The data was 
evaluated based on the following parameters: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

The trip blank associated with the field QC blanks in this SDG exhibited contamination for which 
qualifications were required. The end user should note that the action levels indicated for the 
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture as 
associated samples. These factors must be taken into considerations when applying the 5X and 
10X criteria to field samples. 

Associated blank Compound 
IR84-TB04 acetone 

Concentration 
3.OJ ug/L 

Action Level 
30 ug/L 

.002 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Blanks (continued) 
PAGE 2 

Samples Compound 

1 R84-MW20-00 acetone 

Qualifications 

U 

IR84-MW20-OOD acetone CRQL 

Internal Standards 

The following sample exhibited internal standards below the QC limits for all internal 
standards. All reported positive and non-detect results are qualified as estimated, JKJJ. 

IR84-MW20-00 All internal standards 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID EL s& 

1 R84-M W20-00 acetone + U 

IR84-MW20-OOD acetone + CRQL 

IR84-MW20-00 
All associated with 
All internal standards +/- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GUMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlH020175 

A validation was performed on the Semivolatile Data from SDG Al HO20175. The data was 
evaluated based on the following parameters: 

. Data Completeness 

. Holding Times 

. GUMS Tuning 

. Calibration 
l Blanks 
. Internal Standard Performance 
. Surrogate Recoveries 
. Matrix Spike/Matrix Spike Duplicates 
. Field Duplicates 
. Compound Identification 
. Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D= Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



/‘. 
SUMMARY OF DATA QUALIFICATIONS 

! 

SAMPLE ID COMPOUND ID DLDL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
PESTICIDES 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 808 1 A, the National Functional Guidelines for Organic Data Validation, 1 O/99, 
as applicable; and NEESA C requirements. All comments made within this report should. be 
considered when examining the analytical results. Please refer the specific findings founcl in each 
category to the Summary of Data Qualification table. 

SDG # AlH020175 

A validation was performed on the Pesticides Data from SDG AlH020175. The data was 
evaluated based on the following parameters: 

* 

* 

* 

* 

. 

. 

. 

. 

. 

. 

l 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Laboratory Control Samples 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard AB3 analyzed 8/16/01 at 2058 exhibited one 
compound with a %D greater than 15% but less than 50% for which qualifications ‘were 
required. For the following sample and non-compliant compound, the reported positive 
result is qualified as estimated, J. 

IR84-MW20-OOD endrin aldehyde 
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DATA ASSESSMENT NARRATIVE 
PESTICIDES 

Field Duplicates 
PAGE 2 

The field duplicate pair of the following samples exhibited non-compliant precision results 
for the noted compound. The reported positive and non-detect results are qualified as 
estimated, J/UJ. 

IR84-MW20-00 
IR84-MW20-OOD 

dieldrin 
4,4’-DDE 
endrin 
4,4,‘-DDD 
endosulfan sulfate 
methoxychlor 
endrin aldehyde 
alpha-chlordane 
gamma-chlordane 

Compound Quantitation 

Several results were reported by the laboratory flagged PG. This flag indicates that the 
column quantitation %Ds were greater than 40%. All results flagged PG are qualified as 
estimated, J, due to column quantitation %Ds greater than 40%. 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

010 



f 
GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID Q&s& 

IR84-MW20-OOD endrin aldehyde + J 

IR84-MW20-00 
IR84-MW20-OOD 

dieldrin 
4$-DDE 
endrin 
4,4,‘-DDD 
endosulfan sulfate 
methoxychlor 
endrin aldehyde 
alpha-chlordane 
gamma-chlordane 

+/- JIUJ 

All Samples All Compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+PG J 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL QL 

IR84-M W20-00 AR1260 + J 
IR84-MW20-OOD 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
HERBICIDES 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 8 15 1 A, the National Functional Guidelines for Organic Data Validation, 1 O/99, 
as applicable; and NEESA C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlH020175 

A validation was performed on the Herbicides Data from SDG Al HO20 175. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GC Performance 
* . Calibration 
* . Blanks 
* . Surrogate Recoveries 
* * Matrix Spike/Matrix Spike Duplicates 
+ . Laboratory Control Samples 
* . Field Duplicates 
* . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 



f 
GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sarnple 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than .the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



/’ SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID D.Ls& 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical result,s are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for 1norgan:ic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlH020175 

A validation was performed on the Metals Data from SDG AlH020175. The data was 
evaluated based on the following parameters. 

* 

* 
* 

* 

0 Data Completeness 
l Holding Times 
0 Calibrations 
a Blanks 
0 Interferences 
0 Matrix Spike Recovery 
0 Matrix Duplicates 
a Field Duplicates 
0 Laboratory Control Samples 
0 Serial Dilutions 

* - All criteria were met for this parameter. 
Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Manganese ((6.7 
ug/l) and Potassium (160 ug/l) required that all values below five times the 
blank contamination (33.5 ug/l and 800 ug/l respectfully) be qualified as non- 
detect, “U”. 

Matrix Spike Recovery results 

2. The matrix spike recovery results for soils for Antimony (52%) was below the 
lower control limits ( > 30% but < 75%). All positive and non-detect results 
are qualified as estimated, “J” or “UJ”. 



3. All results with ‘93” qualifier are changed to “J” qualifier. 



f SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
1 .a11 water samples below 33.5 ug/l Mn. + U 

all water samples below 800 ug/l K. 
2.all soil samples Sb. +/u J/UJ 
3.all “B” results all anaiytes B J 
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Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 
QA/QC Level: 
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Analytical Fractions: 

HEARTLAND 
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Data Validation Report 
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Baker Environmental, Inc. 
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August 3,200 1 
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Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as par-t of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South - St. Charles, MO 63304 
(636) 936-1332 l Fax (636) 936-1335 



SDG# AlH040142 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs 

HERB= Herbicides 
MET= Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # AlH040142 

A validation was performed on the Volatile Data from SDG AlH040142. The data was 
evaluated based on the following parameters: 

* . 
* . 
* . 

. 

. 
* . 
* . 
* . 
* . 
* . 
* . 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard VSTDO.50 analyzed 8/13/01 at 2037 exhibited a non- 
compliant %D for one compound for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified 
as estimated, J. 

IR84-MW2 l-04 acetone 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Calibrations (continued) 
PAGE 2 

The continuing calibration standard VSTDOlO analyzed 8/10/01 at 0904 exhibited non- 
compliant %Ds for two compounds for which qualifications were required. For the 
following samples and non-compliant compounds, the reported positive results are 
qualified as estimated, J. (continued) 

IR84-TB06 
IR84-FB06 

2-butanone 

Internal Standards 

The following sample exhibited a non-compliant internal standard recovery for the noted 
internal standard compound. For the following sample and associated compounds, the 
reported positive and non-detect results are qualified as estimated, JkJJ. 

IR84-DP84-00 1,4-dichlorobenzene-d4 

Blanks 

The trip and rinse blanks associated with the field samples in this SDG exhibited contamination 
for which qualifications were required. The end user should note that the action levels indicated 
for the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Compound Concentration Action Level 

IR84-TB06 acetone 2.75 ug/L 27 ug/L 
IR84-FB06 acetone 30 ug/L 300 ug/L 

2-butanone 4.65 ug/L 23 ug/L 
toluene 1.3 ug/L 6.5 ug/L 
xylenes (total) 0.51 J ug/L 2.5 ug/L 

Compound Qualifications 

IR84-MW23-0 I acetone CRQL 

IR84-DP84-00 acetone U 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Blanks (continued) 
PAGE 3 

Samples Compound Qualifications 

IR84-DP84-00 2-butanone CRQL 

IR84-DP84-00 toluene CRQL 

IR84-MW23-0 1 xylenes (total) CRQL 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the laboratory, samples were 
preserved by freezing them in water. This was due to effervescing when preserved with sodium 
bisulfate. No qualifications were required. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K= Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than t.he 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SAMPLE ID 

IR84-TB06 
IR84-ERl l 
IR84-FB06 

IR84-TB06 
IR84-FB06 

SUMMARY OF DATA QUALIFICATIONS 

IR84-DP84-00 

IR84-MW23-01 

IR84-DP84-00 

IR84-DP84-00 

IR84-DP84-00 

IR84-MW23-01 

COMPOUND ID DLQL 

acetone + J 

2-butanone 

All associated with 
1,4-dichlorobenzene-d4 

acetone 

acetone 

2-butanone 

toluene 

xylenes (total) 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

i - in the DL column denotes a non detect result 

+ J 

+/- J/UJ 

-i- CRQL 

+ U 

-t CRQL 

-t- CRQL 

+ CRQL 



/ SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

IR84-TB06 
IR84-ERl l 
IR84-FB06 

IR84-TB06 
IR84-FB06 

IR84-DP84-00 

IR84-MW23-01 

IR84-DP84-00 

IR84-DP84-00 

IR84-DP84-00 

IR84-MW23-01 

COMPOUND ID 

acetone 

2-butanone 

All associated with 
1,4-dichlorobenzene-d4 

acetone 

acetone 

2-butanone 

toluene 

xylenes (total) 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL QL 

+ J 

+ J 

+I- JNJ 

+ CRQL 

+ U 

+ CRQL 

+ CRQL 

+ CRQL 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for CC/MS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 10199, as 
applicable; and NEESA Level C requirements All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # AlH040142 

A validation was performed on the Semivolatile Data from SDG AlH040142. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GUMS Tuning 
* . Calibration 

. Blanks 
* . Internal Standard Performance 
* . Surrogate Recoveries 
* . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All TIC compounds also reported in the associated method blanks are rejected, R, up to 
1 OX the blank contamination concentration. 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 
/ 

OUALIFICATION’CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

All Samples All TICS noted in blanks 
up to 10x 

+ R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

f - in the DL column denotes a non detect result 



, 

General 

DATA ASSESSMENT NARRATIVE 

PESTICIDES 

The organic findings offered in this screening report assumes that all analytical results are: correct 
as reported and is based upon the examination of the reported holding times, blank (analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements slpecified 
in the SW-846 Methods 8081A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # A18040142 

A validation was performed on the Pesticide Data from SDG AlH040142. The d;ata was 
evaluated based on the following parameters: 

* . 
* . 
* . 
* . 
* . 

. 
* . 
* . 
* . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSlHENT NARRATIVE 

PESTICLDE ANALYSIS 

PAGE - 2 

Method Deviations 

It is recommended by the method that the calibration standards for the single component 
pesticides be prepared as two calibration mixtures “to minimize potential resolution and 
quantitation problems on confirmation columns. ..” (SW-846, Method 808 1 A, Revision 1, 
December 1996, page 8081A - 8, section 5.6.1). The initial and continuing calibration 
standards used by the laboratory contain all single component target compounds. There were 
no qualifications required because of this method deviation. 

Surrogate Recoveries 

The sample listed below exhibited TCX and DCB recoveries less than 10 %. The positive 
results are qualified as estimated, J, and the non-detect results are rejected, R. 

IR84-DP84-00 

Compound Quantitation 

The positive results exhibiting column quantitation % Ds greater than 40 % , flagged PG by 
the laboratory, are qualified as estimated, J. 

System Performance and Overall Assessment 

The data required qualifications/rejections. 



’ f 
GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

u= 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the: sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLL& 

IR84-DP84-00 ALL i-l- J/R 

All Samples All %Ds>40% +PG J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-844 Methods 8082; the National Functional Guidelines for Organic Data :Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # Al8040142 

A validation was performed on the PCB Data from SDG AlH040142. The data was evaluated 
based on the following parameters: 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID p& gr, 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

HERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8151A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH040142 

A validation was performed on the Herbicide Data from SDG AlH040142. The data was 
evaluated based on the following parameters: 

w . 
* . 
* . 

. 
* . 
* . 
* . 
* . 
* . 
* . 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

HERBICIDE ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The continuing calibration 043F4301.D analyzed on 08/08/01 at 01: 11 exhibited one (1) 
compound with a %D greater than 15 % and less than 50%. For the following sarnple and 
non-compliant compound, the positive results are qualified as estimated, J. 

IR84-FB06 Silvex 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID D.&i OIL 

IR84-FB06 Silvex + J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlH040142 

A validation was performed on the Metals Data from SDG AlH040142. The data was 
evaluated based on the following parameters. 

* 

* 

* 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 
Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Antimony (3.4 
ug/l) and Potassium (140 ug/l) and for soils for Aluminum (5.1 mg/kg), Barium 
(0.21 mg/kg) and Potassium (16.2 mg/kg) required that all values below five 
times the blank contamination be qualified as non-detect, “U”. 

Matrix Spike Recovery results 

2. The matrix spike recovery results for soils for Copper (67%) was below the 
lower control limits (> 30% but < 75 %). All positive and non-detect results 
are qualified as estimated, “J” or “UJ”. 



3. The matrix spike recovery results for waters for Aluminum (164 %) and IIron 
(241%) were above the upper control limits (> 125%). All positive results are 
qualified as estimated, “J”. 

4. All results with “B” qualifier are changed to “J” qualifier. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
1 .a11 water samples below 700 ug/l K. 

all soil samples below 90.0 mgikg K. 
2.all soil samples CU. 
3.all water samples AI and Fe. 
4 .a11 “B” results ail analytes 

DL QL 
+ U 

+/u JJUJ 
+ J 
B J 



Data Validation Report 

Baker Environmental, Inc. 
Camp Lejeune 

SDG#: AlH070159 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlH070159 
October 9,200l 
Baker Environmental, Inc. 
Camp Lej eune 
August 4 - 6,200l 
15 Non-Aqueous Sample(s) with 2 MS/MD(s) 
15 Aqueous Sample(s) with 1 MS/MD(s) 
STL North Canton 
National Functional Guidelines for Organic and Inorganic Data 
NEESA Level C 
S W846 .Third Edition 
Volatiles, Semivolatiles, Pesticides, PCBs, Herbicides and h4etals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South l St. Charles, MO 63304 
(636) 936-1332 l Fax (636) 936-1335 



SDG# A1H070159 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

\ 

VOA= Volatiles 
SVOA= Semivolatiles 
PEST= Pesticides 
PCB= PCBs 

HERB= Herbicides 
MET=. Metals 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, i O/99, as applicable; 
and NEESA Level C requirements. All comments made within this report should be considered 
when examining the anaIytica1 results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # Al33070159 

A validation was performed on the Volatile Data from SDG Al HO701 59. The data was 
evaluated based on the following parameters: 

. Data Completeness 

. Holding Times 

. GUMS Tuning 
l Calibration 
. Blanks 
. Internal Standard Performance 
. Surrogate Recoveries 
. Matrix Spike/Matrix Spike Duplicates 
. Field Duplicates 
. Compound Identification 
. Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Blanks 
PAGE 2 

The method blanks associated with the field samples in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank 

EHlR31AA 

EHSGEXAA 

IR84-ER12 

IR84-TB07 

Comoound 

methylene chloride 

acetone 
trichloroethene 

acetone 
chloroform 
bromodichloromethane 
toluene 

acetone 
chloroform 
bromodichloromethane 
toluene 

Concentration 

0.865 ug/L 

180 J ug/Kg 1800 ug/Kg 
365 ug/Kg 180 ug/Kg 

2.65 ug/L 
28 ug/L 
0.285 ug/L 
0.31Jug/L 

2.3 J ug/L 
28 ugk 
0.265 ug/L 
0.265 ug/L 

Samples Comnound 

IR84-MW20-0 1 CD methylene chloride 

IR84-ER12 
IR-TB07 
IR84-MW17-OIC 

methylene chloride 

IR84-DP82-00 
IR84-DP82-04 
IR84-MW 16-O 1 C 
IR84-MW18-OIC 
IR84-MW19-OlC 
IR84-MW21-OlC 
IR84-MW09-0 1 C 
IR84-MW 1 O-O 1 C 

acetone 

&ion Level 

8.6 ug/L 

26 ug/L 
140 ug/L 
1.4 ug/L 
1.5s ug/L 

23 ug/L 
140 ug/L 
1.3 ug/L 
1.3 ug/L 

Qualifications 

CRQL 

U 

CRQL 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

Blanks (continued) 
PAGE 3 

Samples Compound 

IR84-MW22-0 1 C 
IR84-MW20-01 C 
IR84-MW20-0 1 CD 
IR84-MW17-OlC 
IR84-MW07-0 1 C 
IR84-MW08-OlC 
IR84-MW23-01C 

acetone 

QualificationS 

CRQL 

IR84-MW18-OlC 
IR84-MW21-OlC 

chloroform CF./?T ‘\ 

IR84-MW22-0 1 C 
IR84-MW17-OIC 

chloroform U 

IR84-M W22-0 1 C 
IR84-MW17-01C 

bromodichloromethane CRQL 

IR84-MW 19-01 C 
IR84-MW22-OlC 
IR84-MW17-OlC 

toluene CRQL 

IR84-DP82-04 trichloroethene U 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. According to the laboratory, samples were 
preserved by freezing them in water. This was due to effervescing when preserved with sodium 
bisulfate. No qualifications were required. Also, according to the STL Cooler Receipt Form, 
one cooler (H73) was received at a temperature of 11.4 ’ C. The laboratory did not maintain 
information on specific samples contained in this cooler. (Called David Heakin at STL, 10/8/01 
at 11:24am). This information was also not available on the COC. Therefore, none of the 
sample data was qualified due to temperature outside the QC limits of 4 “C -t/-2 o C. According 
to the laboratory, some of the field samples exhibited elevated detection limits due to matrix 
interferences. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

. . 
CRQL = The sample result for the blank contaminant is less than the sample 

CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

’ 005 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID D!Lc?L 

IR84-MW20-OlCD methylene chloride +B CRQL 

IR84-ERI 2 
IR-TB07 
IR84-MWl7-OlC 

methylene chloride 3-B U 

IR84-DP82-00 
IR84-DP82-04 
IR84-MW 16-01 C 
IR84-MW 18-01 C 
IR84-MWl9-OlC 
IR84-MW21-OlC 
IR84-MW09-0 1 C 
IR84-MWlO-OlC 
IR84-MW22-01 C 
IR84-MW20-01 C 
IR84-MW20-0 1 CD 
IR84-MW17-OlC 
IR84-MW07-01 C 
IR84-MW08-0 1 C 
IR84-MW23-OlC 

acetone +/+B CRQL 

IR84-MWl8-OlC 
IR84-MW2 1-O 1 C 

chloroform 

IR84-MW22-01 C 
IR84-MWl7-OlC 

chloroform 

IR84-MW22-0 1 C 
IR84-MWl7-OlC 

bromodichloromethane 

IR84-MW19-OlC 
IR84-MW22-OlC 
IR84-MW17-OlC 

toluene 

IR84-DP82-04 trichloroethene 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ CRQL 

+ U 

+ CRQL 

+ CRQL 

+ U 

. . . 
SO6 



DATA ASSESSMENT NARRATIVE 

General 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GUMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 1 O/99, as 
applicable; and NEESA Level C requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # AlH070159 

A validation was performed on the Semivolatile Data from SDG AlH070159. The data was 
evaluated based on the following parameters: 

* . Data Completeness 
. Holding Times 

* l GUMS Tuning 
* . Calibration 

. Blanks 
* . Internal Standard Performance 
* . Surrogate Recoveries 

. Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* e Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

Holding Times 

The following samples were extracted two days outside the extraction holding time for 
soil samples. All reported positive results are qualified as estimated, J. 

IR84-DP80-02RE 
IR84-DP79-02RE 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

Blanks 
PAGE 2 

AI1 TIC compounds also reported in the associated method blanks are rejected, R, up to 
1 OX the blank contamination concentration. 

Matrix Spike/Matrix Spike DupIicates 

The MS/MSD pair of the following sample exhibited 0% recovery for the noted 
compound. The non-detect result reported in the unspiked sample is rejected, R. 

IR84-DP80-02RE 4-nitrophenol 

Compound Quantitation 

The following samples are rejected in favor of the results reported from the RE analyses. 
The original extraction exhibited no recoveries in the associated spike blank. Although the 
REs were extracted shghtly outside of holding time all associated QC spike recoveries 
were improved 

IR84-DP84-02 
IR84-DP79-00 
IR84-DP79-02 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. One sample exhibited raised reporting limits due 
to matrix interferences or TIC presence. According to the STL Cooler Receipt Form, one cooler 
(5293) was received at a temperature of 8.8 ’ C. The laboratory did not maintain information on 
specific samples contained in this cooler. (Called David Heakin at STL, 1 O/8/0 1 at 11:24am). 
This information was also not available on the COC. Therefore, none of the sample data was 
qualified due to temperature outside the QC limits of 4 “C -t/-2 0 C. 

008 



/ GLOSSARY OF DATA QUALIFIERS 

WJALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D= Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

. . 
CRQL = The sample result for the blank contaminant is less than the sample 

CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

U= The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common labsoratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

.’ . 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DLQL 

IR84-DP80-02RE 
IR84-DP79-02RE 

All compounds + J 

All Samples Al1 TICS noted in blanks 
up to 10x 

+ R 

IR84-DP80-02RE 4-nitrophenol R 

IR84-DP84-02 
IR84-DP79-00 
IR84-DP79-02 

All compounds +/- R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data vahdation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytica results are: correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements s,pecified 
in the SW-846 Methods 8081A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlHO 

A validation was performed on the Pesticide Data from SDG AlH070159. The data was 
evaluated based on the following parameters: 

* . 
* . 
* . 
* . 
* . 

. 
* . 
* . 
* . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE ANALYSIS 

PAGE - 2 

Method Deviations 

It is recommended by the method that the calibration standards for the single component 
pesticides be prepared as two calibration mixtures “to minimize potential resolution and 
quantitation problems on confirmation columns...” (SW-846, Method 8081A, Revision 1, 
December 1996, page 8081A - 8, section 5.6.1). The initial and continuing calibration 
standards used by the laboratory contain all single component target compounds. There were 
no qualifications required because of this method deviation. 

Surrogate Recoveries 

The sample listed below exhibited a low TCX recovery. The positive results are qualified 
as estimated, J, and the non-detect results are qualified as estimated, UJ. 

IR84-MW 17-OlC 

The sample listed below exhibited TCX and DCB recoveries less than 10 % . The positive 
results are qualified as estimated, J, and the non-detect results are rejected, R. 

IR84-DP77-00 

Compound Quantitation 

The positive results exhibiting column quantitation % Ds greater than 40 % , flagged PG by 
the laboratory, are qualified as estimated, J. 

System Performance and Overall Assessment 

The data required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= 

No Action = 

The sample result for the blank contaminant is greater than the: sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value re:ported. 

The sample result for the blank contaminant is greater than the. sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL QL 

IR84-MW17-OlC ALL +/- JKJJ 

IR84-DP77-00 ALL -+I- J/R 

All Samples All %Ds>40% +PG J 

* DL denotes the Form I qualifier supplied by the iaboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

014 



DATA ASSESSMENT NARRATIVE 

PCBs 

General 

The organic findings offered in this screening report assumes that all analytical results are: correct 
as reported and is based upon the examination of the reported holding times, blank ,analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8082; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlHO 

A validation was performed on the PCB Data from SDG AlH070159. The data was evaluated 
based on the following parameters: 

* . 
* . 
* . 
* . 
* . 

. 
* . 
* . 
* . 
* . 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PCB ANALYSIS 

PAGE - 2 

Surrogate Recoveries 

The sample listed below exhibited a low TCX recovery. The positive results are qualified 
as estimated, J, and the non-detect results are qualified as estimated, UJ. 

IR84-MW17-OlC 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK OUALWICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for thie blank 
contaminant is rejected and the CRQL for that compound is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



/ 
SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID mm 

IR84-MW 17-OlC ALL +/- .J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

. 



DATA ASSESSMENT NARRATIVE 

HERBIClDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW-846 Methods 8151A; the National Functional Guidelines for Organic Data Review, 
October 1999, as applicable; and NEESA Level C requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # AlH070159 

A validation was performed on the Herbicide Data from SDG AlH070159. The data was 
evaluated based on the following parameters: 

* . 

* I 

* . 

. 

* . 

* . 

* . 

* . 

* . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

HERBICIDE ANALYSIS 
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Continuing Calibrations 

The continuing calibration 047F3901.D analyzed on 08/11/01 at 04:32 exhibited one (1) 
compound with a %D greater than 50 % and less than 90%. For the following samples and 
non-compliant compound, the positive results are qualified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

IR84-MW20-OlC 
IR84-MW20-OlCD 
IR84-MW07-OlC 
IR84-MW23-OlC 
IR84-MW08-OlC 

Dalapon 

The continuing calibration 060F5201.D analyzed on 08/11/01 at 09:34 exhibited one (1) 
compound with a %D greater than 15 % and less than 50%. For the following sample and 
non-compliant compound, the positive results are qualified as estimated, J. 

IR84-MWO7-OlC Dinoseb 

The continuing calibration 035F2701.D analyzed on 08/10/01 at 23:53 exhibited one (1) 
compound with a %D greater than 50% and less than 90 % . For the following samples and 
non-compliant compound, the positive results are qualified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

IR84-MW18-OlC 
IR84-MW19-OlC 
IR84-MW21-OlC 
IR84-MW09-01 C 
IR84-MWlO-OlC 

Dalapon 

The continuing calibration 046F4601.D analyzed on 08/17/01 at 06:04 exhibited one (1) 
compound with a %D greater than 50% and less than 90%. For the following samples and 
non-compliant compound, the positive results are qualified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

IR84-MW22-0 1 C 
IR84-MW17-OlC 

Dinoseb 



DATA ASSESSMENT NARRATIVE 

HERBICIDE ANALYSIS 

PAGE - 3 

Continuing Calibrations 

The continuing calibration 060F0401.D analyzed on 08/17/01 at 12:06 exhibited one (1) 
compound with a %D greater than 50% and less than 90%. For the following samples and 
non-compliant compound, the positive results are qualified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

IR84-ER12 -RE 1 D inoseb 

Compound Quantitation 

One (1) sample was re-extracted due to a low surrogate recovery. For the following 
sample, the results reported from the original analysis are rejected, R, in favor of the 
results reported from the RE analysis due to an improved surrogate recovery in the RE. 

IR84-ER12 

System Performance and Overall Assessment 

The data required qualifications. 

’ 021;. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the blank value. The sample result for the blank 
contaminant is rejected and the CRQL for that compound is reported. 

u= 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the blank value. The sample result for the blank 
contaminant is qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

. 022 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID l&c& 

I R84-MW20-0 1 C 
IR84-MW20-OlCD 
IR84-MW07-OlC 
IR84-MW23-OlC 
IR84-MW08-OlC 

Dalapon +/- J/UJ 

IR84-MW07-OlC Dinoseb + J 

IR84-MW18-OlC 
IR84-MW19-OlC 
IR84-MW21-OlC 
IR84-MW09-OlC 
IR84-MWlO-OlC 

Dalapon 

IR84-MW22-OlC 
IR84-MW17-OlC 

Dinoseb 

IR84-ER12 -RE 1 

IR84-ER12 

Dinoseb 

ALL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 

t-l- J/UJ 

+/- J/UJ 

+/- J/UJ 

+/- R 

. 
. 023: 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods for Metals and the Functional Guidelines for Inorganic Data 
Validation, February 1994 requirements and NEESA C requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # AlH070159 

A validation was performed on the Metals Data from SDG AlH070159. The data was 
evaluated based on the following parameters. 

* 0 Data Completeness 
* 0 Holding Times 
* 0 Calibrations 

0 Blanks 
* e Interferences 

0 Matrix Spike Recovery 
* 0 Matrix Duplicates 
* 0 Field Duplicates 
* @ Laboratory Control Samples 

0 Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation Blank results 

1. The preparation blank for waters exhibited contamination for Aluminum (55 
ug/l) and Potassium (150 ug/l) and for soils for Aluminum (5.8 mg/kg), Barium 
(0.24 mg/kg). Beryllium (0.06 mg/kg), Potassium (16.3 mg/kg) and Vanadium 
(0.16 mg/kg) required that all values below five times the blank contamination 
be qualified as non-detect, “II”. 

Matrix Spike Recovery results 

2. The matrix spike recovery results for soils for Antimony (67%) was below the 
lower control limits (> 30% but < 75 %). All positive and non-detect results 024 



are qualified as estimated, “J” or “UJ”. 

Serial Dilution results 

3. The serial dilution results for soils for Potassium and Zinc were outside the 
control limits (10%). All positive results are qualified as estimated, “J”. 

4. All results with “B” qualifier are changed to “J” qualifier. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Anal y te DL QL 
l.all water samples below 750 ug/l K. + 

all water samples below 275 ug/l Al. 
all soil samples below 0.3 mg/kg Be. 
all soil samples below 8 1.5 mg/kg V. 

2.all soil samples Sb. +/u 
3 .a11 soil samples K and Zn. + 
4.all “B” results all analytes B 

U 

J/UJ 
J 
J 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

AlG250211 
October 2,200l 
Baker Environmental, Inc. 
Camp Lejeune 
July 17 - 22,200 1 
4 Non-Aqueous Sample(s) with 1 MS/MD(s) 
STL North Canton 
National Functional Guidelines for Organic and Inorganic Data 
NEESA Level C 
SW846 Third Edition 
PCBs 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associateld Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

au1 B.#umburg, 

4127 Plaza 94 South - St. Charles, MO 63304 
(636) 936-l 332 - Fax (636) 936-1335 



SDG# AlC250211 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

PCB= PCBs 



DATA ASSESSMENT NARRATIVE 

General 
POLYCHLORINATED BIPHENYLS (PCBs) 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. Tjhis report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Method 8082; the NationaI Functional Guidelines for Organic Data Validation, 10/99, as 
applicable; and NEESA C requirements. All comments made within this report should ble 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # AlG25021 

A validation was performed on the Pesticides Data from SDG AlG250211. The data was 
evaluated based on the following parameters: 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

. Data Completeness 

. Holding Times 

. GC Performance 

. Calibration 

. Blanks 

. Surrogate Recoveries 

. Matrix Spike/Matrix Spike Duplicates 

. Laboratory Control Samples 

. Field Duplicates 

. Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L= Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

U= The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL QL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

003 





VOLATILES (uglkg) 
2-Butanone (MEK) 
Acetone 
Ethylbenzene 
Xylenes, total 
SEMIVOLATILES (ug/kg) 
2-Methylnaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofunn 
Dibenzothiophene 
Fluoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
PESTICIDES / PCBs (@kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
BHC, alpha- 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Endosulfan Sulfate 
Endrin 
Endtin Aldehyde 
Endrin Ketone 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor ._ .^ 
Amcior- 1 L45 

Aroclor-1254 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organics (ugikg) 
Diesel Range Organics (mg/kg) 

STATISTICAL SUMMARY 
SURFACE SOIL ORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 4.5 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Uuuer 95% 
Half Non-Detects Deviation Conf;dence Level 

Log Arithmatic Mean Log Standard Log Upper95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Distributed Distributed 

4.156 11.5086 8.694 0.6954 0.9391 5.026 NO NO 
32.986 139.4356 80.6976 0.7825 1.6322 27.302 NO NO 
13.524 65.9326 36.0846 -0.8298 1.392 2.8487 NO NO 
6.098 23.719 14.2346 0.3068 1.0268 4.1666 NO NO 

3872.64 18371.7849 10159.0324 4.1927 1.9145 1957.7469 NO NO 
1113.61 3988.8041 2538.5449 4.6483 1.9799 3698.151 NO NO 
2765.16 11142.1485 6577.741 4.7655 2.226 I 12398.0323 NO NO 
8480.65 37850.3955 21432.1645 5.0833 2.5 139 69003.872 NO NO 
6195.62 29872.143 I 17017.1643 5.0853 2.4018 3045 I .0555 NO NO 
1151.34 33853.2607 19335.129 5.1069 2.4814 40857.7396 NO NO 
2668.0 1 10932.6136 6408.893 1 4.8849 2.1419 10702.8685 NO NO 
5342.31 23907.244 1 13522.8662 4.8932 2.3125 18652.775 I NO NO 
249.16 757.1721 508.8465 4.149 I .2865 335.48 14 NO NO 
1781.41 7560.2762 4368.3586 4.6035 1.939 3157.2101 NO NO 
8181.1 35840.1916 20444.77 4.9955 2.6262 96011.8922 NO NO 
866.87 3374.0754 202 I .3992 4.4527 I .7466 1413.752 NO NO 
565.06 1780.6617 1174.3605 4.4221 1.6969 1213.8138 NO NO 
424.5 474.4687 2542.7629 5.561 1.5165 53170.6124 NO NO 

13872.39 59734.8088 343 12.2356 5.302 2.1876 243222.2476 NO NO 
1386.4 4099.7877 2789.2509 4.6603 2.0983 7468.83 12 NO NO 
274.92 837.8442 561.6106 4.2215 1.2911 363.9421 NO NO 
2808.47 11732.6127 6823.0939 4.9923 2.0429 8790.9605 NO NO 
414.22 1487.8391 923.3235 4.1675 I .4969 525.3675 NO NO 
9728.61 35918.5115 220 19.0792 5.3335 2.8627 338404.524 NO NO 
12012.07 49145.8751 29033.9378 5.2512 2.8377 281986.6034 NO NO 

188.7217 
57.6834 
139.1054 
43.953 

4440.6149 
5354.5368 
161.4489 
29.4785 
51.5977 
144.0729 
25.551 

1905.7238 
4 18.4958 
81.1649 

^^^_ ^^^^ LLL3.&!1(21 
952.7253 
5200.1973 

629.5887 
116.1411 
272.1248 
94.4888 

11330.7056 
13680.73 16 
312.5785 
55.5895 
126.1254 
305.946 
51.5384 

5 110.5467 
1066.6831 
163.8893 

. ,^,_ __^. 10603.3/~1 
5418.892 

21242.6787 

414.1455 1.3849 
99.2676 I .2707 

236.5395 2.1059 
17.7847 0.3889 

8497.5663 2.009 
10252.9134 2.0989 
273.3674 2.2288 
48.9261 0.503 
102.7568 0.661 I 
251.1057 2.017 
43.5813 0.3944 

3735.55 15 1.4979 
800.421 I.1572 
138.5003 1.6218 

-.,. .,..m ^ _,._,? JiO4.LOxJ ,.bem 
1896.809 4.446 
8901.114 6.1559 

2.7326 
2.5696 
2.6495 
2.6074 
4.0683 
4.1437 
2.63 

2.7462 
2.5407 
2.5585 
2.6089 
3.7196 
3.1905 
2.587 

2.2265 
I.8817 
2.6293 

4806.2789 
2277.8 123 
7135.9174 
1089.5109 

44122769.18 
75346385.18 
7482.7026 
1949.9272 
1109.8717 
4298.5396 
1026.8434 

1785114.862 
41553.3341 

3224. I33 
.r,l-nn,* ‘J”,.“OII 
9152076 

54561.1153 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NA NO 
NA NO 
NA NO 

88.3182 262.5713 23 I .8076 2.6286 1.3771 207.0752 NO NO 
188.3636 159.3614 275.4511 4.6127 1.4423 1794.0789 YES YES 

ss-o.xls l/9/02 



VOLATILES (ug/kg) 
2-Butanone 
Acetone 
Ethylbenzene 
Xylenes (total) 
SEMIVOLATILES &/kg) 
2-Methyinaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl) phthalate 
PESTICIDEWPCBs (q/kg) 
4,4’-DDD 
4/V-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Methoxychlor 
PCB-1248 
PCB-1260 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordanc 

STATISTICAL SUMMARY 
SURFACE SOIL ORGANICS (AlWER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level 

7.823 1 15.6097 15.5392 1.0053 1.2437 19.3652 NO 
62.3923 192.1795 157.39 1.393 2.1181 1370.4539 NO 
25.7162 9 1.426 70.9097 -0.5316 1.9169 52.6968 NO 
10.7885 32.8821 27.0427 0.5751 1.3949 21.5783 NO 

7145.3846 25495.8663 19748.435 4.2821 2.336 57887.4821 NO 
436.7115 946.2948 904.4815 4.2122 1.7354 2607.5 134 NO 
626.9615 1415.2644 1326.5513 4.237 1 1.89 5680.1834 NO 
639.9038 1654.1682 1457.5879 4.3 121 1.8124 4762.1187 NO 
563.5769 1590.6887 1349.882 4.3275 1.6788 2476.9142 NO 
658.1538 1948.1056 1621.1363 4.3113 1.7268 2806.5731 NO 
409.1346 931.9507 869.8141 4.2511 1.665 1 2205.0483 NO 
395.9808 1043.4598 911.7811 4.1802 1.6154 1780.3472 NO 
260.5577 585.6401 550.0498 4.1134 1.4921 950.0093 NO 
770.7308 1938.3063 1728.8693 4.2067 1.967 7112.7112 NO 
190.5577 359.7391 368.383 4.0555 1.3918 695.3267 NO 
235.4615 508.11 486.6291 4.0668 1.4743 866.123 1 NO 
1409.9038 4407.949 3588.8297 4.3983 2.009 18367.1219 NO 
957.3077 2519.751 2202.8645 4.3 149 2.0521 19839.2658 NO 
379.7 115 887.0876 818.2143 4.4192 1.5175 1718.185 NO 
145.4231 243.31 19 265.6964 3.9704 1.2971 507.003 I NO 

3092.0962 7514.1123 6806.4527 4.6219 2.5102 364569.603 NO 
2044.4038 5014.6483 4523.2317 4.4593 2.3076 61662.1556 NO 
143.0769 217.6981 250.6889 4.1369 1.2224 423.4872 NO 

4.7923 9.4489 9.9559 0.294 1.5525 42.5673 NO 
0.9634 1.1283 1.58 -0.539 0.9672 2.3296 NO 
2.3295 2.8733 3.8997 0.2974 1.0034 6.7623 NO 
8.9886 16.3255 17.9101 0.8188 1.6179 87.744 NO 
9.0733 14.3462 16.5108 0.1032 2.4117 1674.0436 NO 
1.078 1.2983 1.7875 -0.4562 0.9941 2.6655 NO 

15.0083 22.6857 26.7692 I .274X 1.8278 292.8899 NO 
4.6454 8.4225 9.0119 -0.2703 2.0262 241.993 NO 
13.7394 25.1664 26.7863 0.7878 2.0377 728.8098 NO 

274.7146 1041.3204 472.3 172 3.7408 1.9609 619.4323 NA 
5980.374 23024.5561 10349.5489 6.2315 2.7379 95624.6868 NA 

2.2723 6.2191 5.6709 -0.7161 1.3487 6.7765 NO 
4.4302 11.8434 10.9024 -0.2306 1.5623 25.9446 NO 
4.777 12.7355 11.7367 -0.2243 1.6224 31.3477 NO 

Half Non-Detects Deviation Confidence Level Distributed Distributed 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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METALS (m&kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SURFACE SOIL INORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard 
Half Non-Detects Deviation 

Upper 95% 
Confidence Level 

Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Distributed Distributed 

2634.8 1113.4972 3015.8125 7.8014 0.3879 3058.165 YES 
0.8184 0.7405 1.0718 -0.5386 0.8243 1.2215 NO 
1.9264 2.426 2.7565 0.1091 1.0399 3.4921 YES 
13.024 12.8689 17.4274 2.2534 0.7877 18.6569 YES 
0.0405 0.0179 0.0466 -3.2946 0.4177 0.0478 NO 
0.1385 0.1669 0.1956 -2.6611 1.1918 0.283 NO 

15241.44 2779 1.2265 24750.9436 8.1506 1.943 110808.1108 YES 
4.906 3.8827 6.2346 I .4028 0.578 6.1195 YES 
0.2852 0.1408 0.3334 -1.3747 0.526 0.3619 NO 
11.2564 28.8671 21.134 1.1828 1.4851 25.8965 YES 
1934.24 653.1912 2157.7467 7.5044 0.3807 2259.8164 YES 
22.418 24.0664 30.653 2.5401 1.1587 48.4601 YES 
318.48 401.0414 455.7069 5.2644 0.9583 498.509 1 YES 

12.7 7.849 15.3857 2.3457 0.6679 17.487 YES 
0.0345 0.0489 0.05 12 -4.0278 1.1323 0.065 NO 
1.3036 0.6648 1.5311 0.1418 0.512 1.6273 YES 
90.66 66.2879 113.3422 4.2472 0.7593 132.287 YES 

0.2004 0.0965 0.2334 -1.6685 0.308 0.2225 NO 
47.932 56.6574 67.3188 3.5551 0.649 1 51.4455 NO 
0.2898 0.0672 0.3 128 -1.2552 0.1668 0.3068 NO 
4.804 1.7319 5.3966 1.5109 0.3507 5.5 127 YES 
25.698 34.2045 31.402 2.4608 1.3582 7 1.4459 YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
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METALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SURFACE SOIL INORGANICS(AFTER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

2770.7692 1302.5965 3414.6653 7.842 0.4129 3565.2193 YES 
0.6712 0.6039 0.9697 -0.7261 0.8046 1.2459 NO 
1.6838 1.7726 2.56 0.044 1.0817 5.2567 YES 
8.6346 6.0601 11.6302 1.9736 0.6061 13.0936 YES 
0.066 0.0706 0.1009 -3.1666 0.9207 0.1373 NO 

4368.2308 5763.7217 7217.3387 7.3914 1.6208 44854.7932 YES 
3.673 1 1.6285 4.478 1 1.2151 0.4305 4.8078 YES 
0.2527 0.104 0.3041 -1.4798 0.5178 0.3636 YES 
4.6085 7.6318 8.381 0.6342 1.3619 2 1.0996 YES 

1921.5385 652.4038 2244.033 1 7.509 0.3375 2347.4881 YES 
20.4962 24.28 1 32.4987 2.2467 1.3522 103.3368 YES 
159.4154 97.6897 207.705 I 4.8695 0.6919 265.7 173 YES 
8.8615 3.9329 10.8056 2.073 1 0.5 146 12.6483 YES 
0.039 1 0.0659 0.0717 -4.2392 1.362 0.1614 NO 
1.1523 0.709 1.5028 -0.0 149 0.5696 1.6733 YES 

71.2654 64.0807 102.9416 3.9667 0.7948 129.1197 YES 
0.2227 0.1284 0.2862 - 1.5949 0.395 1 0.2757 NO 
4.9154 2.1023 5.9546 1.5228 0.3747 6.1084 YES 
12.5115 13.689 19.2782 1.9059 1.221 45.353 1 YES 

NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
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VOLATILES (@kg) 
1,2-Dichloroethene (total) 
ZButanone (MEK) 
Acetone 
Benzene 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Styrene 
Tolnene 
Xylenes. total 
SEMIVOLATILES (@kg) 
ZMethylnaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anUtracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Ben.zo(k)ffuoranthene 
Bis(2-ch~oroethoxy)mettntne 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Dibenzofuran 
Fhtoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Phthalic anhydride 
Pyrene 
PESTICIDES I PCBs (ug/kg) 
4.4’-DDD 
4,4-DDE 
4,4’-DDT 
BHC, beta- 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Arcclor-1248 
Aroclor-12S4 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organ& Q/kg) 
Diesel Range Organics (mgkg) 

Arithmatic Mean Standard 
Half Non-Detects Deviation 

8.862 20.8566 16.3297 0.5267 
14.8272 30.3582 25.6969 1.2217 
33.6978 99.046 69.1612 1.2952 
14.3874 40.5219 28.8962 -0.0503 
2.061 3.6518 3.3685 -0.1655 

117.556 334.0055 237.1464 0.3006 
12.3424 30.6326 23.3104 0.5616 
3.1375 6.3352 5.4058 -0.405 
11.3663 35.0249 23.9069 -0.3018 
263.413 849.1781 567.4606 1.2224 

1222.9355 5054.6093 2763.7672 3.8689 
87.1048 181.3039 142.3729 3.7443 
87.0726 163.8882 137.0318 3.7472 

191.7581 552.1553 360.0754 3.9605 
177.9355 478.9863 323.9482 4.0278 
196.2823 524.1832 356.0727 4.0654 
112.9516 228.0369 182.4657 3.9414 
122.5726 309.5384 216.9313 3.8568 
46.7177 67.4809 67.2884 3.5049 
141.9516 325.6875 241.2332 4.0675 
71.2984 108.8899 104.492 1 3.7476 
190.1694 570.0182 363.932 3.8512 
65.879 100.1506 96.4086 3.703 
88.75 233.1149 159.812 3.6793 

294.9516 900.4216 569.4334 4.0881 
102.3871 270.3996 184.8149 3.7311 
60.5806 86.4112 86.9219 3.7616 
123.5081 2335187 194.6932 4.1042 
379.3468 1548.9545 85 1.5254 3.7967 
413.2823 996.8698 717.1651 4.1285 

145 35.3553 302.8435 4.9616 
245.6048 757.2355 476.4382 3.9869 

18.3023 79.042 
12.776 56.4435 

31.3185 126.5078 
9.5956 45.773 

544.7381 2529.997 
690.4664 3248.1548 
3 1.9097 152.5898 
31.9766 152.5828 
255.1644 1241.7159 
20.7496 73.Pu54 
18.1898 81.59 

1302.5453 7721.714 
275.5608 870.8505 
1631.1831 7482.2533 

42.3972 0.1818 
29.9821 -0.1219 
69.8828 0.7225 
23.5489 -0.6275 

1315.9747 0.3732 
1680.624 0.3784 
78.4247 0.5771 
78.4895 0.5241 
633.6853 0.0891 ._ _-_- 
4J.Z/XI 

^ .^_^ -“.LYIL 
43.0614 0.0798 

3445.7407 1.933s 
517.2692 3.3054 
3707.9152 3.0858 

72534.5 205047.0397 209882.0407 4.008 
727 1928.805 2018.9798 4.2222 

STATISTICAL SUMMARY 
SUBSUWACE SOIL ORGANICS (BEFORE NON.TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Unner 95% Lca Arithmatic Mean Loe Standard Loe Unner 95% Loenorrnaliv Norrnallv 
Con&ence Level calf Non-Detects Deviation 

1 .I 

Confidence Level Distributed Distributed 

15765 19.962 NO NO 
1.5377 36.5352 NO NO 
1.9214 121.6278 NO NO 
2.0034 57.3155 NO NO 
1.1651 3.4106 NO NO 
2.8484 2588.6016 NO NO 
1 .I347 30.3719 NO NO 
1.6183 8.683 NO NO 
1.9399 25.9369 NO NO 
2.463 1 923.2873 NO NO 

1.687 572.7731 NO NO 
0.9133 96.0993 NO NO 
0.9569 102.344 NO NO 
1.2074 198.89 NO NO 
1.1514 193.6441 NO NO 
1.1962 216.7176 NO NO 
1.0062 141.2347 NO NO 
1.0441 137.4988 NO NO 
0.6212 5 I .2258 NO NO 
1.0946 183.7456 NO NO 
0.8256 84.4873 NO NO 
1.2552 209.3716 NO NO 
0.7866 75.8384 NO NO 
0.8918 85.89 NO NO 
I.346 3 14.2268 NO NO 

0.9765 103.5296 NO NO 
0.63 18 66.9303 NO NO 
0.952 145.2556 NO NO 
I .3256 225.8801 NO NO 
1.5962 604.2903 NO NO 
0.2463 289.8191 NA NA 
I .3096 265.1072 NO NO 

1.7331 
1.7236 
1.8004 
1.5509 
2.8145 
2.8926 
1.5301 
1.5682 
2.4197 
. “,_I I*b*“* 
1.709 
2.121 
1.7466 
2.5705 

15.977 NO NO 
11.5314 NO NO 
36.4612 NO NO 
4.7037 NO NO 

1215.069 NO NO 
1648.2116 NO NO 

14.997 NO NO 
15.4527 NO NO 
155.0018 NO NO 
16.074 NO ?!O 
13.6338 NO NO 

3 17.5042 NO NO 
332.735 NO NO 

5607.5431 NO NO 

3.9028 4.83717E+l2 YES NO 
1.8927 3293 1.0808 YES NO 

sb-0x1s I/9/02 



STATISTICAL SUMMARY 
SUBSURFACE SOIL ORGANICS (AFTER NON-TCRA) 

SITE 84 ~ BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

VOLATILES (u&g) 
1,2-Dichloroethene (total) 
2-Butanone 
Acetone 
Benzene 
Ethylbenzene 
Methylene chloride 
Styrene 
Xylenes (total) 
SEMIVOLATILES @#kg) 
2-Methylnaphthalene 
Acenaphthene 
Benzo(b)fluoranthenc 
Chrysene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Phthalic anhydride 
Pyrene 
bis(2Chloroethoxy)methanc 
bis(2-Ethylhexyl) phthalate 
PESTICIDES/PCBs (q/kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Endrin aldehyde 
Methoxychlor 
PCB- 1260 
alpha-Chlordane 
beta-BHC 
gamma-Chlordane 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organics (ug/kg) 
Diesel Range Organics (mg/kg) 

12.8089 25.9177 25.0758 0.8223 1.8056 120.7301 NO NO 
19.9518 36.4185 37.1887 1.5111 1.7077 140.7664 NO NO 
51.3214 124.8996 110.4366 1.7822 2.1536 1816.4123 NO NO 
14.8646 42.4184 34.9413 0.175 2.079 276.3447 NO NO 

100.0891 269.1737 227.4894 0.6379 2.947 36015.3507 NO NO 
18.0268 38.1478 36.0822 0.9047 1.9657 218.2056 NO NO 
4.2513 7.5729 7.8356 -0.0804 1.7945 47.2988 NO NO 

210.7357 745.6757 563.665 1 I .4207 2.4009 3284.9305 NO NO 

2030.5556 6587.0012 4731.4182 4.036 2.0561 6379.5254 NO NO 
97.1667 223.5298 188.8204 3.7194 0.9652 121.8449 NO NO 
72.7083 106.6905 116.4545 3.8265 0.7762 96.7765 NO NO 
57.8611 84.8375 92.6469 3.5948 0.78 14 77.303 NO NO 
115.5278 302.9021 239.7265 3.7175 1.0284 148.3853 NO NO 
71.1528 103.9667 113.7822 3.7972 0.7897 95.7181 NO NO 

125 349.075 268.1309 3.6858 1.0664 153.8158 NO NO 
608.9028 2023.2417 1438.4909 3.9075 1.628 862.2707 NO NO 
404.8889 1089.6349 851.671 3.9382 1.5277 690.8626 NO NO 

145 35.3553 302.8435 4.9616 0.2463 289.8191 N/A N/A 
65.6944 94.5657 104.4691 3.717 0.798 1 89.3614 NO NO 
59.0556 87.0066 94.7308 3.6159 0.7774 78.5255 NO NO 
102.4306 122.7209 152.7497 4.0926 0.9824 18 1.9448 NO NO 

1.339 2.2782 2.273 1 -0.3578 0.9426 1.9928 NO NO 
0.7888 1.0529 1.2205 -0.6789 0.8175 1.162 NO NO 
1.5903 1.9897 2.406 1 0.1027 0.7342 2.2096 NO NO 

1.3 1.0104 1.7143 0.1004 0.5 104 1.6382 NO NO 
1.5028 2.1563 2.3869 0.0835 0.6225 1.8499 NO NO 
1.9835 5.5266 4.2496 -0.3434 I .0087 2.4705 NO NO 

2406.4292 9261.1843 5646.3828 3.0357 2.7706 27035.0174 NO NO 
0.7868 1.3337 1.3337 -0.7355 0.7894 1.0287 NO NO 

0.45 0.4285 0.6257 -1.0391 0.6117 0.5945 NO NO 
0.7893 I .4228 1.3727 -0.7679 0.8039 1.0428 NO NO 

580000 ND ND 13.2708 ND ND NO NO 
5.500 ND ND 8.6125 ND ND NO NO 

ntcra st 1 I9102 



METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SUBSURFACE SOIL INORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean 
Half Non-Detects 

3176.7419 1651.9388 3680.3139 7.9219 0.5793 4033.0668 NO 
0.428 0.2996 0.5193 -1.0005 0.4992 0.4965 NO 
0.8035 0.4842 0.9511 -0.4279 0.705 1.1096 YES 
8.7942 7.4464 11.0641 1.7891 0.9483 14.2712 YES 
0.04 0.024 0.0473 -3.3353 0.4442 0.0459 NO 
0.043 0.0405 0.0553 -3.3907 0.6134 0.0514 NO 

5670.1742 12968.94 1 9623.5867 7.1456 1.6774 14839.034 YES 
4.3161 2.3794 5.0414 1.3236 0.539 1 5.2949 YES 
0.2935 0.1595 0.3421 -1.3882 0.6156 0.3819 NO 
3.0055 5.7251 4.7507 0.2128 1.2944 5.9163 YES 

1951.0645 1369.9225 2368.6675 7.3432 0.7455 2753.9658 YES 
7.8361 10.9199 11.1649 1.6158 0.85 10.335 YES 

172.1065 186.7738 229.0421 4.8012 0.8235 24 1.6727 YES 
10.2816 11.5622 13.8062 1.8592 1.0189 17.9471 YES 
0.0164 0.0116 0.0199 -4.3537 0.7342 0.0226 NO 
1.1058 0.6593 1.3068 -0.057 1 0.5919 I .3983 YES 

90.3113 47.3814 104.7549 4.3377 0.6389 119.9395 NO 
0.2674 0.1582 0.3156 -I .4439 0.4707 0.3112 NO 
30.9274 11.1467 34.3253 3.3999 0.2168 32.9296 NO 
0.363 0.1773 0.417 -1.0912 0.3622 0.4054 NO 
4.8677 2.5132 5.6338 1.4392 0.5772 6.157 YES 
8.8968 10.8371 12.2003 1.5371 1.1774 16.7532 YES 

Standard 
Deviation 

Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
YES 
NO 
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METALS (mgntg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SUBSURFACE SOIL INORGANICS (AFTER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

3521.0556 2089.93 16 4377.9885 7.9479 0.7521 5776.6666 YES 
0.3449 0.2397 0.4432 -1.1623 0.3652 0.3967 NO 
0.8564 0.5575 1.085 -0.4171 0.813 1.5001 YES 
7.8289 7.6953 10.9842 1.5988 1.0153 17.4289 YES 
0.0445 0.0287 0.0563 -3.2476 0.493 1 0.0559 NO 
0.0344 0.0273 0.0456 -3.523 1 0.4802 0.04 19 NO 

6887.2167 16562.4916 13678.3214 6.8957 1.8579 38774.362 NO 
4.6111 2.6144 5.6831 1.3579 0.6303 6.677 YES 
0.2956 0.1608 0.3615 -1.3933 0.6568 0.4399 NO 
1.2489 1.3722 1.8115 -0.3 148 1.1111 3.0544 YES 

1958.2222 1506.6367 2575.9872 7.3332 0.723 3007.1525 YES 
4.4817 2.9667 5.6981 I .2964 0.6756 6.6282 YES 

195.4889 240.5106 294.1053 4.7657 1.0195 416.7047 YES 
9.2989 12.8654 14.5741 1.6179 1.1267 21.7184 YES 
0.0129 0.0094 0.0168 -4.6016 0.7393 0.0201 NO 
1.0067 0.5833 1.2459 -0.1705 0.6547 1.4906 YES 

91.8444 58.9235 116.0048 4.272 0.7878 153.4877 YES 
0.28 14 0.1605 0.3472 -1.3913 0.4842 0.3546 NO 
32.7903 14.4441 38.7128 3.4408 0.2767 36.7242 NO 
0.4011 0.2 114 0.4878 -1.0112 0.4205 0.4884 NO 
5.2028 3.1874 6.5097 1.428 0.7355 8.3297 YES 
5.6472 8.3804 9.0834 I.095 I 1.0616 11.4322 YES 

YES 
NO 
YES 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
YES 
NO 

ntcra sb-i.xls 1 I9102 



STATISTICAL SUMMARY 
GROUNDWATER ORGANICS 
SITE 84 - BUILDING 45 AREA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

VOLATILES (ug/L) 
2-Butanone (MEK) 
Benzene 
Carbon Disulfide 
Chloroform 
Chloromethane 
Ethylbenzene 
Methyl Tert-Butyl Ether (MTBE) 
Methylene Chloride 
Trichloroethene (TCE) 
Xylenes, total 
SEMIVOLATILES (ug/L) 
2-Methylnaphthalene 
Naphthalene 
PESTICIDES / PCBs (ug/L) 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
BHC, beta- 
Chlordane, gamma- 
Endosulfan I 
Heptachlor Epoxide 
HERBICIDES (ug/L) 
Dinoseb 
MCPA 

1.7618 2.2637 2.6623 -0.4622 1.4842 6.1994 NO 
1.3653 2.088 2.196 -1.3036 1.8659 10.0419 NO 
1.6679 2.3274 2.5938 -0.9836 1.8453 13.0384 NO 
3.2253 4.9712 5.2029 -0.5619 2.2102 96.0667 NO 
1.6582 2.3359 2.5875 -1.1927 2.0285 27.8956 NO 
1.8505 2.4284 2.8166 -1.0819 2.1389 44.8534 NO 
1.6474 2.3423 2.5792 -1.2525 2.0523 28.3928 NO 
1.7808 2.2521 2.6767 -0.4326 1.4947 6.5409 NO 
1.6332 2.3502 2.5682 -1.2587 2.0146 24.9653 NO 
1.7779 2.2792 2.6846 -0.5988 1.6335 9.0526 NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.3762 0.2025 0.4763 -1.048 0.3296 0.4479 NO 
0.5154 0.5062 0.7656 -0.8447 0.4907 0.6537 NO 

NO 
NO 

0.0156 0.0208 0.0259 -4.957 1.2421 0.0497 NO 
0.0108 0.0202 0.0208 -5.221 0.9506 0.0185 NO 
0.0171 0.0227 0.0283 -4.8487 I .2282 0.0537 NO 
0.0135 0.017 0.0219 -4.9494 1.1312 0.0395 NO 
0.0108 0.0192 0.0203 -5.3056 1.0386 0.0229 NO 
0.0101 0.0188 0.0194 -5.2919 0.949 0.0172 NO 
0.0095 0.0185 0.0186 -5.3289 0.9148 0.0156 NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

0.1427 0.4102 0.3455 -3.9092 1.6971 0.6918 NO 
10.4615 14.0986 17.4307 1.8545 0.8738 18.394 NO 

NO 
NO 



METALS (mgh) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 
Iron 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
GROUNDWATER INORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

0.4075 0.2382 0.5252 -1.2177 0.9897 1.0895 NO 
0.002 0.0027 0.0033 -6.522 0.6642 0.0029 NO 
0.0054 0.008 1 0.0094 -5.7811 0.918 0.01 NO 
0.0403 0.0364 0.0583 -3.6153 1.0067 0.1165 YES 
0.0007 0.0002 0.0008 -7.2487 0.2252 0.0008 YES 
0.0002 0.0002 0.0003 -8.654 0.5369 0.0003 NO 

45.8308 30.7564 61.0342 3.4369 1.1748 189.8292 YES 
0.0009 0.0005 0.0011 -7.0829 0.3729 0.0011 NO 
0.0013 0.0014 0.002 -6.9839 0.7102 0.002 NO 
13.2868 22.6709 24.4934 0.2043 2.5747 5897.0693 YES 
4.9215 3.6964 6.7487 I .2272 1.0226 15.2444 YES 
0.0997 0.1297 0.1638 -3.1963 1.5297 0.8757 YES 

0 0 0 -10.218 0.204 0 NO 
0.002 0.0027 0.0033 -6.5663 0.6658 0.0028 NO 
2.7992 3.493 1 4.5259 0.3287 1.2926 13.1454 YES 
8.473 1 6.1412 Il.5088 1.8849 0.7613 15.31 YES 
0.003 0.0011 0.0035 -5.8688 0.2996 0.0035 NO 

0.0015 0.001 I 0.002 -6.7927 0.8018 0.0029 YES 
0.0315 0.0839 0.073 -4.6374 1.1344 0.0543 NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 



VOLATILES (q/L) 
Acetone 
Benzene 
Toluene 
Xylenes, total 

STATISTICAL SUMMARY 
LAGOON SURFACE WATER ORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

5.6 ND ND 1.7228 ND ND NA NA 
1.2 ND ND 0.1823 ND ND NA NA 
2.7 ND ND 0.9933 ND ND NA NA 
3.5 ND ND 1.2528 ND ND NA NA 



STATISTICAL SUMMARY 
LAGOON SEDIMENT ORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

VOLATILES (u&kg) 
Xylenes, total 
SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 
Bis(2-ethylhexyl)phthalatc 
Naphthalene 
Phenanthrene 
1~3s WW 
Aroclor-1248 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Diesel Range Organics (mglkg) 

910 ND ND 6.8 134 ND ND NA NA 

10000 ND 
2400 ND 
2000 ND 
2500 ND 

ND 
ND 
ND 
ND 

9.2103 ND 
1.7832 ND 
7.6009 ND 
7.824 ND 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1085.7143 1159.2182 1937.106 6.2014 lS148 
14142.8571 13047.7146 23725.7948 9.2151 0.8857 

61973.3667 YES 
51223.5513 YES 

YES 
YES 

6466.6667 4463.5561 13991.5771 8.6285 0.6407 427411.8192 YES YES 





RISK CALCULATION SPREADSHEETS 



ADULT AND YOUNG CHILD RESIDENTS -FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*lR*CFIFI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/Rfl)o 
Young 

Adult Child 
cs cs (Chemical Specific) 

Parameter Units 
CD1 mglkgld 
ILCR NA 
CSFo WWW) 
HQ NA 

RfDo mg/kg/d 
C 

IR-S 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

mg/kg 
mg/day 
Ww 

NA 
days/year 

years 
kg 

dd,‘S 

days 

Descrintion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slone factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs cs 
cs cs 
cs cs 
cs cs 
cs CS 
100 200 

1 .OOE-06 1 .OOE-06 
1 1 

350 350 
24 6 
70 15 

25,550 25,550 
8,760 2.190 

t 

C 
(mgk) 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

Child I 
Nn - 

CD1 
OWW-0 
7.48-04 
6.lE-OS 
3.28-05 
3.6E-05 
2.3E-05 
1.2E-05 
8.6&-05 
8.9E-06 
2.28-05 
6.6E-07 
1.2E-03 
6.7E-05 
3.OE-02 

ncarcinoge 

HQ 
__ 
__ 
__ 
-- 
__ 
__ 
__ 
__ 
-- 

1.3E-02 
_- 

2.2E-0 1 
1 .OE-0 1 

I 

Total HI: 3.4E-01 100.0% 

Youn 

'r; % 
rota1 ILCR 

A 

b Contrib. 
‘otal ILCR 

__ 
1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

-_ 

I 

1 
CD1 

hg/Wd) 
7.98-05 
6.58-06 
3.4E-06 
3.8E-06 
2.4E-06 
1.3E-06 
9.2E-06 
9.5E-07 
2.4E-06 
7.lE-08 
1.3E-04 
7.2E-06 
3.28-03 

- 
ncarcinoge 

HQ 
_- 
__ 
__ 
__ 
__ 
-- 
_- 
-- 
__ 

1.4E-03 
_- 

2.4E-02 
l.lE-02 

:arcinogenr 

ILCR 
__ __ 

3.8E-06 1.5% 
2.OE-05 7.9% 
2.2E-06 0.9% 
1.4E-07 0.1% 
2.1&08 0.0% 
5.4E-08 0.0% 
5.6E-06 2.2% 
1.4E-06 0.5% 
9.lE-07 0.4% 
2.1 E-04 83.1% 
8.6E-06 3.4% 

-- -- 

UO :arcinogen: 
CSFo RfDo CDI 

&wWdf :mgWd) Wkddd) 
NA NA 2.7E-05 

7.3E-01 NA 2.28-06 
7.3E+OO NA 1.2E-06 
7.3E-01 NA 1.3E-06 
7.3E-02 NA 8.4E-07 
2.OE-02 NA 4.5E-07 
7.3B03 NA 3.lE-06 
7.3E+OO NA 3.3E-07 
7.3E-01 NA 8.1E-07 
1.6E+Ol 5.OE-05 2.4E-08 
2.OE+OO NA 4.5E-05 
1.5E+OO 3.OE-04 2.5E-06 

NA 3.OE-01 l.lE-03 

ILCR 
-- 

l .bE-06 
8.5E-06 
9.6E-07 
6.lE-08 
8.9E-09 
2.3E-08 
2.4E-06 
5.98-07 
3.9E-07 
9.OE-05 
3.78-06 

__ 

CD1 
bWkdd) 
6.3E-05 
$.2E-06 
2.78-06 
3.lE-06 
2.OE-06 
1 .OE-06 
7.3E-06 
7.6E-07 
l .I)E-06 
5.7E-08 
1 .OE-04 
5.8E-06 
2.6E-03 

b Contrib. 
HI 
_- 
__ 
_- 
__ 
-_ 
_- 
__ 
-- 
-_ 

3.9% 
__ 

66.470 
29.1% 

rota1 ILCR: l.lE-04 100.0% Total HI: 3.6E-02 100.0% ‘otal ILCR: 2.5B-04 100.0% 

Parameter 

2-Methylnaphrhalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Cdi’baZOk 

Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available. 

(1) Value for chlordane 
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ADULT AND YOUNG CHILD KESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE JACKSONVILLE, NORTH CAROLINA 

DAD @g/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDilRfDd 
Young 
Child 

cs (Chemical Specific) 
CS 
cs 
cs 
CS 
cs 

1 .OOE-06 
0.2 
cs 

2,800 
350 

6 
15 

25,550 
2,190 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 

AT-C 
AT-N 

Units 
rnzdd 

NA 
l/(m@k@d) 

NA 

Wk’d 
“wb 
kdms 

m&m2 
NA 

CdJdaY 

dayslyear 
years 

kg 
days 
days 

Adult 
cs 
CS 
cs 
cs 
CS 
cs 

1 .OOE-06 
0.07 
cs 

5,700 
350 
24 
70 

25,550 
8,760 

Descriotion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time, noncarcinogens 

-I- 
- 
idul t - 

NO 1 
DAD 

bWg/d) 

3.28-06 
3.4E-06 
1.8E-06 
Z.OE-06 
1.3E-06 
b.XE-07 
4.8B06 
4.98-07 
1.2E-06 
2.8E-09 
7.3805 
8.6&07 
1.3E-05 

ncarcinoge 

HP 
__ 
__ 
__ 
_- 
__ 
_- 
__ 
__ 
__ 

l.lE-04 
._ 

7.OE-03 
2.98-04 

% Co&b. 
HI 

__ 
__ 
__ 
._ 
__ 
__ 
__ 
_- 
__ 

1.5% 
__ 

94.6% 
3.8% 

I 
Total HI: 7.4E-03 100.0% 

I Child 

_ 

DAD 
(mdkdd) 

2. I E-05 
2.28-05 
1.2E-05 
1.3E-05 
8.38-06 
4.4E-06 
3.1E-05 
3.2E-06 
8.OE-06 
1.9E-08 
4.88-04 
5.6E-06 
8.48-05 L- 

Total HI: 4.9E-02 100.0% 

WrCi”Ogf 

HQ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 

7.4E-04 
__ 

4.68-02 
I .9E-03 

% Contrib 
HI 

__ 
__ 
__ 
__ 
_. 
__ 
-_ 
__ 
__ 

1.5% 
__ 

94.6% 
3.8% 

P 

% Contrib 
-0tal ILCE 

_- 

3.7% 
11.8% 
1.3% 
0.17fJ 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
I .5% 

-. 

YOU1 
L 

1 

‘arcinogen 

ILCR 

-_ 
2.7&06 
8.8B06 
I .OE-06 
6.38-08 
9.3E-09 
3.88-08 
4.OE-06 
9.9B07 
3.1E-08 
5.6E-05 
l.IE-06 

Zarcinogen s 

ILCR 
% Contrib. 
fotal ILCR 

__ __ 

4.5806 3.7% 
I .4E-05 11.8% 
I .6E-06 1.3% 
1 .OE-07 0.1% 
1.5E-08 0.0% 
6.3E-08 0.1% 
6.5E-06 5.4% 
1.6E-06 1.3% 
5.1 E-08 0.0% 
9.1 E-05 74.8% 
1.88-06 1.5% 

__ __ 

On;!%) 
57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFd RfDd 
~~mglkdd) :hdkdd) 

NA NA 
2.4E+OO NA 
1.5E+Ol NA 
1.5E+OO NA 
1.5E-01 NA 
4.OE-02 NA 
2.4G02 NA 
2.4E+01 NA 
2.4E+OO NA 
3.2E+Ol 2.5&05 
2.2E+OO NA 
3.7E+OO I .2E-04 

NA 4.5&02 

DAD 
OwvWd) 

l.lE-06 
1.2E-06 
6.0~-07 
6.88-07 
4.3E-07 
2.3B07 
1.6E-06 
I .7E-07 
4.2807 
9.7E-10 
2.58-05 
3.OE07 
4.4&06 

DAD 
(mdkdd) 

l.SE-06 
1.9E-06 
9.9807 
l.lE-06 
l.IE-07 
3.88-07 
2.7E-06 
2.38-07 
6.9E-07 
1.6E-09 
4.1E-05 
4.8B07 
7.2E-06 I 

‘otal ILCR: 1.2E-04 100.0% 

Parameter 

2-Methylnaphthalene 
Benzo(afanthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthcne 
Carbazolc 
Chrysene 
Dibeaz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
IrOll 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

a: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordaae 

Residential-. rsk Calc, SSDenn 



ADULT MILITARY BASE PERSONNEL-CURRENT SCENARIO 
lNHALATlON OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SlTE 84 (BUILDING 4S AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTWTLAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LFJEUNE - JACKSONVLLLE, NORTH CAROLINA 

CD1 (m&/d) = (Ce*RR*ET*EF*ED)/(BW*AT) 
Where: Ca=C*(l/PEF) 

ILCR = CDI’CSFI 
HQ = CDURtDi 

Milkat- 
&g&gg units Descrimion 

CD1 m&/d Chronic daily intake 
lLCR NA Incremental lifetime cancer risk 
CSFi 1 I( @kg/d) hhalation cancer slow factor 
HQ 
RtDi 
CC4 

cs 
cs 
cs 
cs 

C 
PEF 
KK 
ET 
EF 
ED 
BW 

AT-C 
AT.N 

Parameter 

Z-Methybxiphthale~r 
Benzo@)m~ttaacene 
Benzo(a)p~eelle 
Benz~b)fluoreakne 
Bcnzo(k)tluorantklm 
Carbazole 
ChryWE 
Dibenz(a.h)anthracetle 
Fl!lOl~lhe~ 
Inden$l.2.3-cd)pyreIm 
Naphthakale 
Pym 
4.4’.DDD 
Cldordule, alpha- 
Chlordsne. gun,ma- 
Dieldrin 
Heptachlor 
Heptachlor &oxide 
Am&r-1248 
Arc&r-1254 
Am&r- I 2&l 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 

EL- 

il!!XES: 
.- - Not applicable. 

C 

&g&& 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0525 
2so 

3 
48 
58 

0.32 
22 
4,s 
151 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2.264 
0.31 

Ca 
(mg/m3) 

1.488-09 
5.23E.08 
2.318-08 
3.lOE-08 
1.4lE.08 
2.398-09 
7.278-08 
I .07E-09 
1.84&07 
6.668-09 
3.98&10 
I .89&07 
2.27&09 
3.648-08 
4.398-08 
2.428-10 
I .67E-08 
3.41&09 
l.l4E-04 
7.39E-10 
4.138-08 
l.S7E-IO 
3.56E-07 
9.25&10 
2.65E-09 

_.- _. 
I.,It+“D 
2.328-10 

Exposure duration 
Body weight 
Averaging time, carcimgens 
Averaging time. ~ncarcinogens 

CSFi 
&v&g 

NA 
3.1E01 
3.1E+C0 
3.1EOl 
3.iE-02 
2.oE-02 
3.1E.03 
3.1E+M) 

NA 
3.IE.01 

NA 
NA 

2.4E-01 
3.SE-01 ‘I 
S.SE-01 ‘I 
1.6Etol 
4.6E+CQ 
9.lE+ca 
Z.OE+CO 
2.OE+oo 
Z.OE+JX 

NA 
NA 
NA 

1.5EtOI 

RiDi 
l&JklJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OG02 
NA 

8.6E.04 
3.OE-02 

!.OE4 (1 
.OE-04 (’ 
5.OEO.5 
5.OE-04 
1.3E-05 

NA 
2.OE-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.arEinogen 

ILCR 
-_ 

6.OEll 
2.7E.IO 
3.6E-1 I 
1.6E-12 
l.SE-13 
8.48-13 
I.2E.I I 

. . 

7.78-12 
._ 

b Conrrib 
‘ml ILCI 

5 
CDI ‘i 
plJn&J T 

5.SGI2 
1.9GIO 
8.6E-I 1 
l.lE10 
s.zE-11 
8.9512 
2.7E.10 
4.OE.12 
6.8ElO 
2.SE-1 I 
IS&I2 
7.OEIO 
8.48-12 
l.4E10 
!.6E-IO 
9.0513 
6.2E..I I 
1.3E-I1 
4.28-12 
2.78-12 
1.5E-IO 
S.SE-13 
1.3E-09 
3.4E-12 
9.8E.12 
b.‘w--W 
8.68-13 

ncarcilogl 

HQ 
. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

.- 

0.66 
. . 

_. 

2.OE.I2 
4.7E-I 1 
5.7E-I I 
1.4ElI 
2.8E.IO 
1.2E-IO 
8.5E-I2 
S.SE-I2 
3.IEIO 

._ 

. . 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 

3.08-07 

3.OE-08 
4.IE-07 

. . 

1.2E.OS 
I .4E-05 
3.28-07 
2.28-06 
l.7E-OS 

. . 

2.48-06 
. . 

. . 

. . 

1.5E-10 
__ 
. 

__ 
__ 

IO.88 
. . 
. . 

CDI 
pJ&MJ 

9.6E1 I 
3.46-09 
I.5E-09 
2.OE-09 
9.2EIO 
1.6E10 
4.7&09 
7.OE-I I 
I .2E-08 
4.3E-IO 
2.6E.I I 
1.2E-08 
l.SE-IO 
2.48-09 
2.9&09 
l.6E-II 
l.IE-09 
2.2E-10 
7.4E-I 1 
4.8E.1 I 
2.7&09 
l.OE-II 
2.3E.08 
6.OE.I I 
1.7E-10 
1.1~07 
l.SE-II 

-. 
_. 

. . 

0.65b 
. 

0.1% 
0.8% 

._ 

24.2’h 
29.3% 
0.6% 
4.4% 

35.0% 
. . 

4.91% 
. . 
. . 

. . 

. . 

. . 

. . 

‘otal ILCR: 1.4E.09 lcn.O% Total HI: 4.9E-05 IOOOW 

cs 
cs 

I.J2E+O9 
0.83 

8 
250 

4 
70 

25,550 
1.460 

NA - Toxicity criterion not available. 
(I) Value tar chlordane 



ADULT MILlTARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDFRfDo 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

Units Descriotion 

mg/Wd Chronic daily intake 
NA Incremental lifetime cancer risk 

lhWkg/d) Oral cancer slope factor 
NA Hazard quotient 

w&Y Oral reference dose 

Wkg Concentration of chemical in soil 

Wdv Ingestion rate of soil 

kg/w Conversion factor 
NA Fraction of soil ingested from site 

days/year Exposure frequency 
years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

1:s 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazolc 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

1 

NOTES. -. 
-_ - Not applicable. 

(mzk) 

51.9 
4.74 
2.48 
2.81 
1.78 
0.95 
6.1 

0.695 
1 .I2 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo 
l/(mg/kg!d) bxAW) 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.3E-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+OO NA 
7.3E-01 NA 
1.6E+Ol 5.OE-05 
2.OE+OO NA 
1.5E+OO 3.OE-04 

NA 3.OE-01 

CD1 

(mg/kg/d) 

3.2E-06 
2.7E-07 
1.4E-07 
1.6E-07 
1 .OE-07 
5.3E-08 
3.7E-07 
3.9E-08 
9.6E-08 
2.9E-09 
5.3E-06 
2.9E-07 
1.3E-04 

7 :arcinogens 

ILCR 

__ 

1.9E-07 
1 .OE-06 
l.lE-07 
7.3E-09 
l.lE-09 
2.7E-09 
2.8E-07 
7.OE-08 
4.7E-08 
l.lE-05 
4.4E-07 

% Contrib. 
Total ILCR 

__ 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 

83.1% 
3.4% 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 
1 

250 
4 

70 
25,550 
1,460 

ntcarcinoge 
CD1 

bWkg/d) HQ 
% Contrib. 

HI 

5.78-05 -- __ 

4.lE-06 __ -- 

2.4E-06 _- __ 

2.7E-06 __ __ 

1.7E-06 -- __ 

9.38-07 -_ __ 

6.6E-06 __ -- 

6.8E-07 _- __ 

1.7E-06 __ -- 

5.1E-08 1 .OE-03 3.9% 
9.4E-05 -_ -- 

5.1E-06 1.7E-02 66.4% 
2.3E-03 1.7E-03 29.7% 

Total HI: 2.6E-02 100.0% J 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Military zrsonnel Risk Calc, SSIng Pa, . 3 6/6/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD @g/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) _ - 
ILCR = CDI*CSFd 

HQ = CDVRfDd 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

IParameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(I,2,3cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
bon 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

(I) Value for chlordane 

g&s 

mg/kg/d 
NA 

Wmg/kg/d) 
NA 

@kg/d 
m&z 
kg/m? 

mg/cm2 
NA 

cm2/day 
daysiyear 

years 

kg 
days 

L 

h&9 
51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

O.OO! 

Descriution 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFd RfDd 
I/(mg/kg/d) ~~g/Wd) 

NA NA 
2.4E+OO NA 
1.5E+Ol NA 
1.5E+OO NA 
1.5E-01 NA 
4.OE-02 NA 
2.4E-02 NA 
2.4E+O 1 NA 
2.4E+OO NA 
3.2E+Ol 2.58-05 
2.2E+OO NA 
3.7E+OO 1.2E-04 

NA 4.5E-02 

DAD 

@%kW 

2.1 E-07 
2.3E-07 
1.2E-07 
1.3E-07 
8.58-08 
4.68-08 
3.28-07 
3.38-08 
8.28-08 
1.9E-10 
4.98-06 
5.88-08 
5l7FA7 “..- .,, 

ILCR 
% Contrib. 
Total ILCR 

-- -- 

5.4E-07 3.7% 
1.7E-06 11.8% 
2.OE-07 1.3% 
1.2E-08 0.1% 
1.8E-09 0.0% 
7.6E-09 0.1% 
7.9E-07 5.4% 
1.9E-07 1.3% 
6.1E-09 0.0% 
l.lE-05 74.8% 
2.1 E-07 1.5% 

__ __ 

EizTEh& 100.0% 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

4 
70 

25,550 
1,460 

Zarcinogenr 
DAD 

OWWd/d) 

3.7E-06 
4.OE-06 
2.1E-06 
2.4E-06 
1.5E-06 
8.OE-07 
5.6E-06 
5.8E-07 
1.4E-06 
3.4E-09 
8.6E-05 
1 .OE-06 
! .5E-05 

ncarcinoge 

HQ 
-- 
_- 
-- 
__ 
-- 
__ 
_- 
_- 
__ 

1.3E-04 
__ 

8.38-03 
3.4E-04 

To Contrib. 
HI 

__ 
__ 
__ 
__ 
-- 
__ 
__ 
-- 
_- 

1.5% 
-_ 

94.6% 
3.8% 

1 

Total HI: 8.8E-03 100.0% 

Military Base Personnel Risk Calc. SSDerm Page 2 of 3 6/6/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATiNG FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - ARER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 @g/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * ( l/PEF) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Military 
Pardmetet &I& Description Personnel 

CD1 @kg/d Chronic daily intake cs (Chemical Specific) 
ILCR 
CSFi 
HQ 

RfDi 
Cd 

NA 
l/(mg/kg/d) 

Incremental lifetime cancer risk 
Inhalation cancer slope factor 

NA Hazard quotient 
mg/kg/d lnhdlation reference dose 
mg/m3 Concentration of chemical in air as fugitive 

cs 
CS 
cs 
cs 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthdlel~e 
Benzo(d)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluordnthene 
Carbazole 
Cbrysene 
Dibenz(a,h)anthmcene 
Indeno(l,2,3-cd)pyrerre 
Dieldrin 
Aroclor- 1260 
Arsenic 

/I_/ 
m: 
__ - Not applicable. 

%/kg 
m3lkg 

m3lhour 
hours/day 
days/year 

years 
kg 

days 
days 

C Ca 
(mg&) (mg/m3) 

57.9 4.398-08 
4.16 3.61B09 
2.48 1.88E-09 
2.81 2.13E-09 
1.78 1.35E-09 
0.95 7.20E-10 
6.1 S.O8E-09 

0.695 5.27B10 
1.72 1.30E-09 

0.052 3.94E-11 
95.6 7.24E-08 
5.26 3.98E-09 

2,347 1.78E-06 

dusts cs 
Concentration of chemical in soil cs 
Particulate emission Fdctor 1.32E+O9 
Respiration rate 0.83 
Exposure time 8 
Exposure frequency 250 
Exposure duration 4 
Body weight 70 
Averaging time. carcinogens 25,550 
Averaging time, noncarcinogens 1,460 

CSFi 
I/(mg/kg/d: 

NA 
3.1E-01 
3.lE+OO 
3.1E-01 
3.1E-02 
2.OE-02 
3.lE-03 
3.1E+OO 
3.1E-01 
1.6Eiill 
2.OE+OO 
lSE+Ol 

NA 

RfDi 
:mg/kg/d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 
NA 
NA 
NA 

1 

, 
CD1 

(mgikg/d) 

l.GE-10 
1.3E-11 
7.OE-12 
7.9E-12 
5.OE-12 
2.7E- 12 
1.9E-11 
2.OE-12 
4.88-12 
l.SE-13 
2.7E-10 
lSE-1 1 
6.6E-09 

Zarcinogen 

ILCR 
_- 

4.2E-12 
2.2E- 11 
2.4E-12 
1.6E-13 
5.38-14 
5.8E-14 
6.1E-12 
lSE-12 
2.4E- 12 
.5.4E-10 
2.2E.10 

__ 

% Contrib. 
rO?di LcR 

-- 

0.5% 

2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 
67.3% 
27.9% 

-- 

‘otal ILCR: 8.OE- 10 100.0% 

CD1 
(mg/kg/d) 

2.8E-09 
2.3E-10 
1.2E-10 
1.4E-10 
S.SE- 11 
4.7E-1 I 
3.3E-10 
3.4E-11 
8SE-11 
2.6E-12 
4.7E-09 
2.6E-10 
1.2E-07 

Incarcinogl 

HQ 
-- 
-_ 
__ 
__ 
_- 
__ 
__ 
-- 
_- 

5.1E-08 
__ 
-_ 
__ 

% Contrib. 
HI 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

100.0% 
__ 
-_ 
__ 

?-Otdl HI: 5.1E-08 100.0% 

NA - Toxicity criterion not available. 
(1) Value for chlorddne 

Military i ,sonnel Risk Calc, SSInh P; .3 61612002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-W 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mg/Wd 

NA 
l4wWd) 

NA 

mg/Wd 
mg/L 

L/hour 
hours/day 
days/ year 

years 

kg 
days 
days 

Descriution 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
250 
4 
70 

25,550 
1,460 

Carcinogens Noncarcinogens 
C CSFo RfDo CD1 % Contrib. CD1 % Contrib. 

Parameter (mg/L) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Acetone 0.0056 NA l.OE-01 8.1E-08 -- __ 1.4E-06 1.4E-05 78.6% 
Toluene 0.0027 NA 2.OE-01 3.9E-08 -- -- 6.9E-07 3.4E-06 18.9% 
Xylenes, total 0.0035 NA 2.OE+OO 5.1E-08 -- -- 8.9E-07 4.5E-07 2.5% 

Total ILCR: -- -- Total HI: 1.8E-05 100.0% 

NOTES: 
Xl-r --.-l:--LL -- - lYU1 app11wu1c. 

NA - Toxicity criterion not available. 

Military Base Personnel Risk Calc, SWIng Page 1 of 4 6/l 112002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RID Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

gniJ 
mg/Wd 

NA 
l/(mglkgld) 

NA 
mdkdd 

cm2 
days/year 

years 
hours/day 

kg 
days 
days 
mgn 
Ucm3 

cm/hour 
NA 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
CS 
cs 

3,300 
2.50 
4 

2.6 
70 

25,550 
1,460 

cs 
1 .OOE-03 

cs 
cs 

Carcinogens Noncarcinogens 
C KP CSFd RtDd DAD % Contrib. DAD % Contrib. 

Parameter (mg/L) (cm/hour) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Acetone 0.0056 0.00057 NA 8.3E-02 1.5E-08 -- -- 2.7E-07 3.2E-06 3.9% 
Toluene 0.0027 0.045 NA 1.6E-01 5.8E-07 -- -- 1 .OE-05 6.4E-05 77.6% 
Xylenes, total 0.0035 0.095 NA 1.8E+OO 1.6E-06 -- -- 2.8E-05 1 SE-05 18.5% 

Total ILCR: -- _- Total HI: 8.2E-05 100.0% 

NOTES. -’ 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Military Personnel Risk Calc, SWDerm Pag I 4 ‘l/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDL/RID0 

CD1 
ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Units Descrintion 

mg/Wd Chronic daily intake 
NA Incremental lifetime cancer risk 

~~hW4 Oral cancer slope factor 
NA Hazard quotient 

w&d Oral reference dose 

m&3 Concentration of chemical in soil 

mg/dv Ingestion rate of sediment 

Wmg Conversion factor 
NA Fraction of soil ingested from site 

days/year Exposure frequency 
years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Aroclor- 1248 
Aroclor- 1260 
Diesel Range Organics 

C CSFo RfDo 

(mg/kg) l/(mg/kg/d) (mg/kg/d) 

10 NA NA 
2.8 2.OE+OO NA 
40 2.OE+OO NA 

11,600 NA NA 

NOTES: 
-- - Not applicable. 
NA - Toxicity criterion not available. 

Military Base Personnel Risk Calc, SDIng 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 
1 

250 
4 

70 
25,550 
1,460 

Carcinogens I Noncarcinogens 
CD1 1 1 % Contrib. 1 CD1 1 1 % Contrib. 

I I 1 I I 

Total ILCR: 4.8E-06 100.0% 1 Total HI: -- -- 

Page 3 of 4 6/l l/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
WWd 

NA 
~b@Wd) 

NA 
mg/kdd 
mg/kg 
kg/w 

mg/cm2 
NA 

cm2lday 
days/year 

years 

kg 
days 
days 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0 

cs 
3,300 
250 
4 
70 

25,550 
1,460 

I c I CSFd 
Parameter &W 

2-Methylnaphthalene 10 
Aroclor- 1248 2.8 
Aroclor-1260 40 
Diesel Range Organics 11,600 

ABS l/(mg/kg/d) 

0.01 NA 
0.14 2.2E+OO 
0.14 2.2E+OO 
0.01 NA 

NOTES. -’ 
-- - Not applicable. 
NA - Toxicity criterion not available. 

RfDd 
Carcinogens I Noncarcinogens 

DAD 1 1 % Contrib. 1 DAD 1 1 % Contrib. 
(mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

NA 3.7E-08 -- -- 6.5E-07 -- -- 

NA 1.4E-07 3.3E-07 6.6% 2.5E-06 -- -- 

NA 2.1E-06 4.6E-06 93.4% 3.6E-05 -- __ 

NA 4.3E-05 -- __ 7.5E-04 -- __ 
I I I I I 

Total ILCR: 4.9E-06 100.0% 1 Total HI: -- __ 

Military Personnel Risk Calc, SDDerm Pa& L’4 ‘l/2002 



ADULT AND ADOLESCENT RECREATIONAL USEKS _ CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE IACKSONVILLE, NORTH CAROLINA 

CD1 (m&/d) = (C*lR*CF*Ft*EFED)/(BW*AT) 
ILCK = CDI*CSFo 

HQ = CDVRtDo 

Paralneter 
CD1 

ILCR 
CSFo 

[IQ 
urn0 

C 
IR-S 

CF 

n 
EF 

ED 
BW 

AT-C 
AT-N 

NA 

I/(mg/kg/d) 
NA 

mg/kg/d 

WQ 
mg/day 
kg/m8 

NA 

days/year 
years 

k% 
days 

Adult Adolesceot 
cs cs (Chemical Specific) 
cs cs 

cs cs 
cs cs 

cs cs 
cs cs 
IOU 100 

1.0%.06 1.00E-06 

Descriotion 
Chronic daily intake 

Incremental lifetime cancer risk 

Oral cancer slope factor 
Hazard quotient 
Oral reference dose 

Conceouation of chemical in soil 
Ingestion rate of soil 

Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Avenging time, carcinogens 

Averaging time, noncarcinogens 

48 48 
24 9 

70 45 
25.550 25.550 
8,760 3,285 

1.96 
69.0 

30.5 
40.9 

18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 

4.5 
I.51 

0.975 
54.6 

0.207 
470 

1.22 
3.49 

2,260 
0.3 1 

l- Adul 
l- t 

CDI 
&&@ 
3.7&07 
1.3E-05 
5.78-06 

7.78-06 
3SE-06 

5.9E-07 
I .8E-OS 
2.78-07 
4.68-05 
I .7E-06 
9.98-08 
4.78-05 
5.68-07 
9.OE-06 
l.lE-OS 
6.OE-08 
4.IE-06 
8.58-07 

2.88-07 
1.8E-07 
t .OE-05 
3.98-08 
8.8E-05 

2.38-07 
6.68~07 

4.28-04 
5.88-08 

:ent 

CDI 

NWWd) 

5.7E-07 
Z.OE-05 

8.98-06 
1.2E-OS 

5.5E-06 
9.2B-07 
2.8E-05 
4.IE-07 
7.lE.05 
2.68-06 
1 SE-07 

7.3E-05 
8.88-07 
1.4E-05 
I .7E-05 
9.48-08 
6.48-06 
I .3E-06 
4.4B-07 

Z.SE-07 
1.6E.05 

6.1 E-08 
I .4E-04 

3.6E-07 
1 nr: flL I.“L-“Y 
6.68-04 

9.OE-08 

% contlit 
rota1 ILC 

__ 

8.1% 
35.6% 
4.8% 
0.2% 

0.0% 
0.1% 

1.7% 
._ 

1.0% 
._ 
. . 

0.1% 
2.7% 
3.3% 

0.8% 
15.9% 
6.6% 

0.5% 
0.3% 

17.5% 
__ 
. . 
_. 

0.8% 
._ 

__ 

HO 
-_ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 

l.lE-03 
_. 

4.98-06 
1.6E-03 

_- 

1.8E-02 
2.28-02 

l.ZE-03 
8.38-03 
6.SE-02 

. . 

9.2E-03 
._ 
_. 

_. 

5.7E-04 
110 In U.-L”* 
I .4E-03 
8.78-04 

To 
HI 

_. 
. . 

._ 

._ 

._ 

.- 
__ 
__ 

0.9% 
._ 

0.0% 
I .2% 

-_ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
. 

7.0% 
._ 
. . 

_. 

0.4% 
!.?% 

1.1% 

0.7% 

arcinogel 

ILCR 

__ 

1.9E-06 

8.4E-06 
l.lE-06 
5.iE-08 
2.4E-09 
2.6E-08 
3.98-07 

._ 

2.48-07 
._ 
._ 

2.78-08 
6.38-07 
7.68-07 
1.9E-07 
3.78-06 

I SE-06 
l.lE-07 
7.38-08 
4.IE-06 

b Contlib 

btal lLCl 

__ 

8.1% 

35.6% 
4.8% 
0.2% 
0.0% 
0.1% 
1.7% 

__ 

1.0% 
.- 
._ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
0.5% 

0.3% 
17.5% 

_. 

HP 
__ 
._ 
__ 
_- 
_. 
_- 
__ 
__ 

l.SE-03 
_. 

7.78-06 
2.48-03 

-. 

2.X8-02 
3.48-02 
1.9E-03 
1.3E.02 

l.OE-01 
__ 

1.4E-02 
_. 
_. 

. . 

8.98-04 
1 “C n2 ,.-.I-“, 
2.28-03 

1.4E-03 

% Contrib 
HI 

__ 
__ 
__ 
_. 
_. 

__ 
__ 
__ 

0.9% 
_. 

0.0% 
1.2% 

._ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
. . 
._ 

._ 

0.4% 
!.?% 
1.1% 

0.7% 

:winogen 

ILCR 

__ 

3.28-06 
1.4E-OS 

1.9E-06 
8.8E-08 

4.lE-09 
4.SFr08 
6.68-07 

_. 

4. I E-07 
__ 
_. 

4.68-08 
l.lE-06 
1.3E.06 
3.3E.07 
6.4&06 
2.68-06 
1.9E-07 
1.3E-07 

7.OE-06 
-_ 
__ 
__ 

3.G07 
__ 

__ 

CSFO RfDO 
/@@kg/d &yQ& 

NA NA 
7.3E-01 NA 

7.3E+OO NA 
7.3E-01 NA 
7.38-02 NA 
Z.OE-02 NA 
7.38-03 NA 
7.3E+OQ NA 

NA 4.OE-02 
7.3E-01 NA 

NA 2.OE-02 
NA 3.OE-02 

2.4E-01 NA 
3.5E-01 t .OE-O4 t’. 
3SE-01 t .OE04 ti. 
1.6E+O1 5.OE-OS 
4.5E+M) 5.OE-04 
9.IE+M) 1.3E-05 
2.OE+OO NA 
2.OE+OQ Z.OE-05 
2.OE+00 NA 

NA NA 
NA NA 
NA 4.OE-04 

!.5E+OG 3.0504 
NA 3.0&01 
NA 6.68-05 

CD1 CD1 
(mg/kg/d) 

7.48-08 
2.6E-06 

I.lE-06 
1 SE-06 
7.OE-07 
I .2E-07 
3.6E-06 
5.3E-08 
9.1E-06 

3.38-07 
Z.OE-08 
9.48-06 
l.lE-07 
1.8E-06 
2.28-06 
1.2E-08 
8.3&07 
I .7E-07 
S.7E-08 

3.78-08 
2. I E-06 

7.88-09 
l.SE-05 

4.6&08 
I 1D 07 1 ..?I-” I 
8.58-05 

1.2E-08 

brat ILCR 

2-Methylnaphthalene 
Beruo(a)anthracene 
Benzo(a)pyrene 

Beozo(b)fluorantheoe 
Benzo(k)fluoranthelle 

Carbazole 
ChlplK 
Dibenz(a.h)antllracelle 
Fluoranthelle 
Indeno(l.2.3.cd)pyrene 
Naphtbalene 
PyTeoe 
4.4’-DDD 
Cblordane, alpba- 
Chlordane. gamma- 
Dicldrio 
Heptachlor 
Heptacblor Epoxide 
Aroclor-1248 
Aroclor-1254 

Ardor-1260 
Gasoline Range Organics 
Diesel Range Organics 

Antuuony 

FI,, 

NOTES: 
_. - Not applicable. 
NA -Toxicity criterion not available 

(1) Value for chlordsre 

1.3K-07 
4.48-06 
2.OE-06 

2.6E-06 
I .2E-O6 
2.OE-07 
6.2E-06 
9.IE-08 
I .6E-OS 
5.78-07 
3.48-08 
I .6E-05 
1.9E-07 
3.1E-06 
3.78-06 
2.iE-08 
I .4E-06 
2.9E-07 

9.78-08 
6.3E-08 
3.58-06 
I .3E-08 

3.OE-05 
7.9E-08 
?.ZE-07 

I .5E-04 
2.OE-08 

oral ILCR Total HI: 2.OE-01 100.0% 

Puge 1 of 7 



ADULT AND ADOLESCENT RECREATIONAL USERS _ CURRENT SCENARIO 
DERMAL CONTAm WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA). BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINCGBNIC RISKS 
MCB CAMP LEJEUNE JACKSONVILLE, NORTH CAROLlNA 

DAD (q/kg/d) = (C*CF*AF*ABS*SA*EF*tD)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RtDd 

Paralneter m Descrimion 
DAD mglkgkl Denndly ntmrtxxl dose 
ILCR NA Incren-e~aal lifethrr: ~oncer risk 
CSFd I /(r@kg/Ll) Demd lancer slope hctor 

C 

m 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,2m 
0.31 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.001 
0.001 

CSFd 
I/(mgkg/d 

NA 
2.4E+oO 

l.SE+OI 
l.SE+OO 
l.SE-01 
4.OE.02 
2.4B02 
2.4E+OI 

NA 
2.4E+lXl 

NA 
NA 

3.4s01 
4.4E-01 ( 
4.4E.01 i 
3.2E+Ol 
6.3EcOtl 
1.3E+OI 
2.2E+Cil 
2.2E+00 
2.2E+OO 

NA 
NA 
NA 

3.7E+Cil 
NA 
NA 

RfDd 
lnJk&lJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.2E-02 
NA 

l.6E-02 
9.38-03 

,.oz4 (’ 
i.OE-C-4 ” 
2.5E-05 
3.68-04 
9.48-06 

NA 
1.8E-05 

NA 
NA 
NA 

8.OE-06 
1.28-04 
4.5E-02 
9.98-06 

DAD 
(1llg/kg/d) 

1.4E-08 
6.68-06 
2.98-06 
3.98-06 
l.SE-06 
3.OE-07 
9.2E-06 
1.38-07 
1.8E-06 
8.4E-07 
3.98-0’3 
l.SE-06 
2.2E-08 
I .4E-06 
1.7E-06 
2.3E.09 
1.6E-07 
3.38-08 
l.SE-07 
I .OE-07 
5.6~.06 
l.SE-03 
3.58-06 
9.0s10 
7.78-08 
l.7E-06 
2.38-10 

F 
i- 

ILCR 
70 Contrib. 
rota1 ILCR 1 

-KY 
T 

. . 

I .6E-05 
4.28-05 
S.7E-06 
2.66-07 
1.2E-08 
2.2E.07 
3.2E-96 

_. 

2.OE-06 

._ 

18.1% 
49.7% 
6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

. . 

2.3% 
. . 

DAD 
“piksld) 
4.28-08 
1.9E-05 
8.5E-06 
l.IE-05 
5.2E-06 
8.8E-07 
2.78-05 
3.98-07 
5.28-06 
2.48-06 
l.lE-08 
5.4E-06 
6.4E-08 
4.IE-06 
S.OE-06 
6.98-09 
4.7E-07 
9.68-08 
4.5E-07 
2.98-07 
1.6E.05 
4.4&09 
l.OE-05 
2.6E.09 
2.28-07 
4.88-06 
6.6E. IO 

3arcinogel 

HQ 
. 

. 

. . 
. 

. . 

Z Conrrih. 
HI ILCR 

16 Contrib 
‘otnl ILCF 

. . 

. . 

. . . . 

_. 

8.48-06 

2.38-05 
3.lE-06 
1.48-07 
6.58-09 
l.2E-07 
1.7E-06 

. . 

l.lE-06 
. 
. . 

7.6E-I?9 
6.28-07 
7.58-07 
7.58-08 
1.08-06 
4.28-07 
3.5E-07 
2.2E-07 
1.2E-05 

._ 

. . 
_. 

2.8B-07 

. 

0.0% 
0.7% 
0.9% 
0. I 70 
1.2% 
OS% 
0.4% 
0.3% 
14.6% 

. . 

. 
4.28-04 

. . 

7.OE-07 
5.88-04 

. . 

I .OE-02 
I .2E-02 
2.78-04 
1.3E-03 
I .OE-02 

. . 

I .6E-02 
_. 

. 

0.8% 
. 

0.0% 
1.1% 

I. 

19.0% 
22.9% 
0.5% 
2.4% 
l9.0%, 

. . 

30.0% 
.- 

. . 

. . 

18.1% 
49.7% 
6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

._ 

2.3% 
_. 

. . . 

. . 

4. IE-09 
3.38-07 
4.OE-07 
4. I E-08 
5.58-07 
2.36-07 
1.9E.07 
l.2E-07 
6.88-06 

. . 

._ 

0.0% 
0.7% 
0.9% 
0.1% 
1.2% 
0.5% 
0.4% 
0.3% 
14.6% 

._ 

. . 

. . 

. . 

0.3% 
._ 
. . 

. 

3.38-04 
1.8E-03 
l.lE-04 
6.6E-05 

.- 

0.6% 
3.4% 
0.2% 
0. I 96 

IS 

DAD L 

(Illgkg/d) 7 

7.8E.09 
3.66-06 
l.6E-06 
2.IE-06 
9.7E-07 
l.6E.07 
5.OE.06 
7.3&08 
9.76-07 
4.68-07 
2. Iti- 
I.OE-06 
1.2E-08 
7.6E-07 
9.28-07 
1.3E-09 
8.88-08 
I .8E-08 
8.48-08 
5.48-08 
3.OE-06 
8.2E- IO 
1.9E-06 
4.9E-IO 
4.2E-08 
9.OE-07 
1.2E-IO 

. . 

. . 

l.SE-07 
_. 

. . 

. . 

0.3% 
. . 
. . 

otnl ILCR: 8 SE-05 100.0% i-0101 HI: 5.48-02 100.0% T ‘ml ILCR: 4.68-05 IcoO% 

&&& AdOleScellt 
cs cs (Cbrmicul Svcific) 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

l.OOE-06 I .ctlE-06 
0.2 0.2 
cs cs 

5,700 5.300 
48 48 
24 9 
70 45 

25,550 25.550 
8,760 3,285 

DAD 
(uqgkgkl) 

6. IE-08 
2.8E-05 
1.2E.05 

I &E-OS 
7.5E.06 
1.3E-06 
3.9E-05 
5.7E-07 
7.5E-06 
3.5E-06 
l.6E.08 
7.7E-O-5 
9.38-08 
5.98-06 
7.28-06 
9.98-w 
6.88-07 
I .4E-07 
6.5E-07 
4.28-07 
2.4E-05 
6.4&09 
l.SE-0.5 
3.86-09 
3.28-07 
7.OE.06 
9.5E-IO 

HO 
. . 
. . 
._ 
. . 
. . 
._ 
-. 
. . 

6. IE-04 
._ 

l.OE-06 
8.38-04 

._ 

1.58-02 
1.8E.02 
4.OE-04 
l.9E-03 
1.58-02 

-. 

2.3E-02 
_. 
._ 
. 

4.7E-04 
2.68-03 
1.6E-04 
9.6&05 

?izzz 
HI 

. . 

. . 
_. 
. . 
. 
_. 
. 
. 

0.8% 
. . 

0.0% 
1.1% 

._ 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

. . 

30.0% 
. . 
._ 

. . 

0.6% 
3.4% 
0.2% 
0.1% d--L 

Total 111: 7.88-02 103.0% 



ADULT AND ADOLESCENT RECREATIONAL USERS _ CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATlh’G FROM SURFACE SOIL - SlTE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARClNOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (“@kg/d) = (Cn*RR*ET*EF*ED)/(BW*AT) 
Wlwe: Ca=C*(l/PEF) 

ILCR = CDI’CSFi 
HQ = CDl/RtDi 

Par;lmeter 
CDI 
LLCR 
CSFi 

units 
me/kc/d 

NA 
I/(mg/kgld) 

DeSCIiDtiO” 
Chronic daily intake 
lncrementdiifetime cancer risk 
l”halatio” cancer slope fac1or 

&& Adolescent 
cs cs (Chemical Spzcilic) 
cs 
cs 

cs 
cs 
cs 
cs 

cs 
cs 

cs cs 
cs cs 

1.32E+w I.32EtO9 
0.83 0.83 

8 8 
48 48 
24 9 
70 4.5 

2S,SSO 25,550 
8.7M) 3,285 

t 

O 
r0td IU~R 

. . 

. . 

10.8% 
. . 
__ 

-YEi- 
pJ&klJ 

1.9E-II 
6SE-IO 
2.9E-IO 
3.9E-IO 
1.8E.10 
3.OE.I I 
9.IE-IO 
I.3811 
2.3&09 
8.3EII 
S.OEl2 
2.4E-09 
2.8E-I 1 
4.SE.10 
S.SE-IO 
3.OhI2 
Z.lE-lo 
4.3E-I I 
l.4E-II 
9.2&12 
.5.2E-IO 
2.OE.12 
4.48-09 
1.2Ell 
3.3E-11 
Z.lE-08 
2.9BI2 

. . 
4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

__ 

0.6% 
__ 
_. 

0.1% 
3.4% 
4.2% 
1.1% 

20..5% 
8.4% 
0.6% 
0.4% 
22.4% 

. . 

HQ 
_. 
. . 
. . 
_. 
. . 
. . 
_. 
. . 

5.7E-08 
. . 

S.SE-09 
7.9B08 

. . 

2.3E.06 
2.78-06 
6.OE-08 
4.28-07 
3.38-06 

. . 

4.68-07 
. . 
-. 
_. 
_. 
._ 
._ 
. . 

HQ 
RfDi 
Ca 

NA 
mg/kg/d 

“wd 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

ye&IS 

ks 
days 
days 

Hazard quotient 
inhalation reference dose 
Concentration of chemical in air ac fugitive 

dusts 
Concentralion of clwnical in soil 
Particulate elnission factor 
Respiration rye 
Exposure iie 
Exposure frequency 
Exposure duration 
Body weight 
Averaging tie, carcinogens 
Averaging tbne. wncarcinagens 

RfDi 
“lJl#J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.0&02 
NA 

8.6E-04 
3.OE-02 

!.Oz4 (1 
!.OE-04 (’ 
5.OhO.i 
5.OhO4 
1.3E.05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 

CDI 
M 

2.9E-11 
I .OE-09 
4.5E-10 
6.OElO 
2.7E.10 
4.6E-I I 
1.4E.09 
2.1E-II 
3.6809 
1.3E-IO 
7.78-12 
3.7&09 
4.4hl I 
7.1ElO 
ESE-IO 
4.78-12 
3.2E.IO 
6.68-l I 
2.2E.I I 
1.4E-II 
8.OE.10 
3.OE-12 
6.98-W 
l.8E.II 
S.lE-II 
3.38-08 
4.SEI2 

HQ 
__ 
. . 
__ 
__ 
__ 
. 
_. 
. . 

8.9E-08 
. . 

9.OE.09 
I .2E-07 

_. 

3SE-06 
4.38-06 
9.48-08 
6.5E-07 
S.lE-06 

-. 

7.2&07 
_. 
._ 
. . 
. . 
. . 
. . 
-. 

CDI 
&&kJ 
6.3&I2 
2.2E-IO 
9.9E-I I 
I.35IO 
6.OEI I 
l.OE-I I 
3.1E-IO 
4.6&I2 
7.9E.10 
2.8EII 
1.7hl2 
8.1&10 
9.7E-12 
L6E.10 
1.9EIO 
I.OE-I2 
7.lE-II 
I.58II 
4.9&I2 
3.2812 
l.8EIO 
6.7E-I3 
1.5~09 
4.OE-I2 
l.lEll 
7.3&G9 
9.98-13 

areinogen: 

-!&CL 
-_ 

6.9E.I 1 
3.IElO 
4.lE-11 
1.9E-12 
2.OE-I3 
9.6&I3 
l.4E-I I 

__ 

8.8&I2 
__ 
_. 

2.3EIZ 
5.4BI I 
6.6E-I I 
1.7EI I 
3.2E-IO 
1.3ElO 
9.8BI2 
6.3&12 
3.SE-IO 

. . 

. 

. . 

l.7E-IO 
. . 
_. 

-xi-- 
M 
3.78-12 
l.3E.IO 
5.8E-I I 
7.7E-I I 
3.5E-II 
6.OE-I2 
l.8E.10 
2.78-12 
4.6E-IO 
l.7E-II 
9.98-13 
4.7E-IO 
5.78-12 
9.IE.II 
l.lE-IO 
6.OE-13 
4.2E-11 
8.58.12 
2.8E-12 
1.8E.12 
l.OB-IO 
3.9E.I3 
8.9EIO 
2.38-12 
6.68-12 
4.38-09 
S.8E.13 

lLCR 

. . 

4.OE-I 1 
1.8E.IO 
2.4&11 
I.lE-I2 
l.2E-13 
5.68-13 
8.3&I2 

._ 

5.2E.I2 
_. 
. . 

1.4E.12 
3.2E.11 
3.8E-I I 
9.7&12 
l.9E.10 
7.7E-I I 
S.7E-12 
3.78-12 
2.IE.IO 

. . 

. . 
-. 

l.OE-IO 
. . 
. . 

% Contrib 
rd lLCF 

._ 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
.- 
.- 

O.I% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6’. 
0.4% 
22.4% 

. . 

. . 

._ 

10.8% 
__ 
._ 

_. 
. . 

0.6% 
._ 

0.1% 
0.8% 

__ 

24.2% 
29.3% 
0.6% 
4.4% 
35.0% 

._ 

4.9% 
. . 
. . 
. . 
. . 
__ 
__ 
. . 

1.96 1.48~09 
69.0 S.23&08 
30,s 2.31&08 
40.9 3.lOE-08 
18.7 1.4lE-08 
3.16 2.39&09 
96.0 7.27&08 
I .41 I .07E-09 
243 1.84E.07 
8.79 6.66~09 

0.525 3.98E-IO 
250 I .89&07 

3 2.27E.09 
48 3.64E-08 
S8 4.39E.08 

0.32 2.42&IO 
22 l.67B08 
4.5 3.4lE-09 
1.51 l.l4E-09 

0.975 7.39&IO 
54.6 4.13E-08 

0.207 1.57&IO 
470 3.56B07 
1.22 9.25810 
3.49 2.65&09 

2.260 1.7lEO6 
0.31 2.32&IO 

CSFi 
m 

NA 
3.lE-01 
3.1Et53 
3.lE-01 
3.lE-02 
Z.OE-02 
3.lE-03 
3.lE+oo 

NA 
3.lE-01 

NA 
NA 

2.4EOI 
3..SE-01 ( 
3.5E-01 ( 
1.6E+Ol 
4.6E+@l 
9.lE+03 
2.OE+OO 
Z.OE+OO 
Z.OE+oo 

NA 
NA 
NA 

l.SE+OI 
NA 
NA 

F4i-Gx 
HI 

_. 
. 
. 

__ 

__ 
. . 

0.6% 
._ 

O.l‘b 
0.8% 

. . 

24.2% 
29.38 
0.6% 
4.4% 
35.0% 

_. 

4.9% 
. 

. . 

. . 

. . 

. . 

. . 

I-Mcthylnaphthalei~ 
Benzo(a)anlhracerle 
Benzdu)pywe 
Benzo(b)fluoran~hexe 
Benzo(k)fluowuhene 
Carbazole 
Chrysewz 
Dibenz(a,h)anthracene 
Fluoran~hene 
l”deno(l,2,3-cd)pyrc”z 
Naphthalcne 

PyreI= 
4.4’.DDD 
Chlordanc, alpha. 
Chlordiine, gamma- 
Dieldrin 
Heptachlor 
Heptnchlor Epoxide 
Am&r-l248 
Amclor-1254 
Arc&r-1260 
Gasoline Range Orgalics 
Diesel Range 0rg;mics 
Adbnony 
Arsenic 
Iron 
Thallium 

Total HI: I.SE-OS 100.0% Total HI: 9.4&06 100.0% ‘oatal &CR: 1.6E-09 100.0% 
-1 

. . Not applicable. 
NA . Toxicitv criterion not available. 

(I) Value for chlordanc 

Recreational User Risk Calc, SShh 



ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) _ AFIER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTlAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EFLED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

&d& 
cs 
cs 
cs 
cs 
cs 
CS 
100 

1 .OOE-06 

Paranleter Units 
CD1 m&/d 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

NA 
W~glkgld) 

NA 

w&Y 
wkit 
“Way 
Ww 

NA 
days/year 

years 

kg 
days 
days 

Adolescent 
cs (Chemical Specific) 
CS 
cs 
cs 
cs 
CS 
100 

l.OOE-06 
1 

48 
9 

45 
25,550 
3,285 

Descrintion 
Chronic daily intake 
incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time, noncarcinogens 

48 
24 
70 

25,550 
8,760 

1 

IPar er amet 

A Ado 
r 1 :arcinogen 

cent 

CD1 
(mglkgld) 

l.lE-05 
8.9E3-07 
4.7E-07 
5.3E-07 
3.38-07 
1.8E-07 
1.3E-06 
1.3E-07 
3.2&07 
9.88-09 
1.8E-05 
9.9E-07 
4.48-04 

-I Yarcinogen. 

ILCR 

__ 
2.28-07 
1.2E-06 
1.3E-07 
8.4E-09 
I .2E-09 
3.2B09 
3.3E-07 
8.1E-08 
.5.4&08 
1.2E-05 
5.lE-07 

__ 

ncarcinog 

HQ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

3.OE-04 
__ 

5.1 E-03 
2.38-03 

ncarcinogt 

HQ 
__ 
__ 
_- 
_. 
__ 
__ 
__ 
__ 
__ 

2.OE-04 
._ 

3.38-03 
1.5E-03 

ILCR 

-- 

1.3E-07 
6.88-07 
7.78-08 
4.9E-09 
7.lE-10 
1.8&09 
1.9E-07 
4.7E-08 
3.1E-08 
7.2E-06 
3.08-07 

:ns 

T F 
C CSFo 

bw~g) KmWd) 

57.9 NA 
4.16 7.3E-01 
2.48 7.3EtOO 
2.81 7.3E-01 
1.78 7.3B02 
0.95 2.OE02 
6.7 7.3E-03 

0.695 7.3E+OO 
1.72 7.3E-01 

0.052 1.6EiQl 
95.6 2.OE+00 
5.26 1.5E+OO 

2,347 NA 

RID0 CD1 
:mg/ksld) (mg/kg/d) 

NA 3.7&06 
NA 3.lE-07 
NA 1.6E-07 
NA 1.8E07 
NA l.lE-07 
NA 6.1 E-08 
NA 4.3&07 
NA 4.5E-08 
NA l.lE-07 

5.oEs05 3.3509 
NA 6.2&06 

3.OE-04 3.48-07 
3.OE-01 1.5E-04 

% Contrib. 
Total ILCR 

-_ 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

__ 

CD1 
OWWd) 

1.7E-05 
1.4E-06 
7.28-07 
8.2E-07 
5.2E-07 
2.88-07 
2.OE-06 
2.OE-07 
.5.OE-07 
1.5E-08 
2.8&05 
1.5E-06 
6.9E-04 

% Contrib. 
HI 

__ 
__ 
-_ 
__ 
__ 
_. 
__ 
__ 
__ 

3.9% 
__ 

66.4% 
29.7% 

% Contrib. 
HI 

__ 
__ 
_. 
._ 
-_ 
__ 
__ 
_. 
__ 

3.9% 
_. 

66.4% 
29.7% 

CD1 
@xWdf 

2.2E-06 
1.8E-07 
9.3E-08 
l.lE07 
6.78-08 
3.6&08 
25E-07 
2.6E-08 
6.5E-08 
2.OE-09 
3.6E-06 
Z.OE-07 
8.8E-05 

% Contrib. 
Iota1 ILCR 

__ 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

, 

i 

2-Methylnaphthalenc 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracenc 
Indeno(l.2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 

Total HI: 7.7E-03 100.0% 

Iron 

‘otal ILCR: 15E-05 100.0% Total HI: S.OE-03 100.0% 

NOTES: 
__ - Not applicable 
NA - Toxicity criterion not available 
(I) Value for chlordane 

Recreatio Risk Calc. SShig pi. .3 6/6/2002 



ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

DAD (m&/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RtDd 

Parameter 
DAD 
ILCR 
CSW 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 

y&s 
WW 

NA 
Ihw&kI) 

NA 
WW 
mdks 
k&s 

m&m2 
NA 

cm2lday 
days/year 

years 
kg 

days 
days 

AT-C 
AT-N 

r---= 

A&J Adolescettt 
cs cs (Chemical Specilic) 

DeSCrioliOtl 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Demxd reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs cs 
CS cs 
cs cs 
cs cs 
cs CS 

I.OOE-06 I.OOE-06 
0.2 0.2 
cs cs 

5.700 5,300 
48 48 
24 9 
70 45 

25,550 25,550 
8,760 3,285 

rl A 

L Contrib. 
‘otal nCR 

. . 
3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
I .3% 
0.0% 
74.8% 
1.5% 

cent 

DAD 
bawd) 

1.88-06 
I .PE-06 
1 .OE-06 
l.lE-06 
7.2E-07 
3.88-07 
2.7&06 
2.88-07 
6.98-07 
1.6E-09 
4.IE-05 
4.PE-07 
7.38-06 

% Contrib 
HI 

ncarcinog 

-EL 
. . 
__ 
. . 
__ 
_- 
__ 
__ 
._ 
. . 

6.4E-05 
__ 

4.OE-03 
1.6E-04 L 

Total HI: 4.28-03 100.0% 

. . 
__ 
_- 
__ 
__ 
__ 
__ 
._ 
._ 

1.5% 
__ 

94.6% 
3.8% 

DAD 
(mglkg/d) 

I .2E-06 
I .3E-06 
6.98-07 
7.88-07 
S.OE-07 
2.6E-07 
I .PE-06 
I .PE-07 
4.88-07 
l.lE-09 
2.PE-05 
3.4&07 
S.OE-06 

:arcinogen 

ILCR 
__ 

I.IE-06 
3.5E-06 
3.9807 
2.5E-08 
3.6E-0’) 
I .5E-08 
l .bE-06 
3.98-07 
1.2E-08 
2.2E-05 
4.28-07 

ncarcinog 

HQ 
__ 
_. 
. . 
._ 
_. 
__ 
__ 
__ 
__ 

4.58-05 
_- 

2.78-03 
l.lE-04 

Iarcinogen 

_- 
5.88-07 
I .PE-06 
2. I E-07 
1.3E-08 
2.OE-09 
8.28-09 
8.5E-07 
2. IE-07 
6.6E-09 
1.2E-05 
2.38-07 

57.9 0.01 
4.76 0.13 
2.48 0.13 
2.8 I 0.13 
1.78 0.13 
0.95 0.13 
6.7 0.13 

0.695 0.13 
1.72 0.13 

0.052 0.01 
95.6 0.14 
5.26 0.03 

2.347 0.001 

CSFd RtDd 
/(mglk&/d] ~~gntg~4 

NA NA 
2.4EtOO NA 
I .SE+O I NA 
1.5EtOO NA 
I .5E-01 NA 
4.OE-02 NA 
2.4B02 NA 
2.4E+OI NA 
2.4Eu30 NA 
3.2EiO1 2.58-05 
2.2EiOO NA 
3.7E+O1l I .2E-04 

NA 4.5E-02 

DAD 
WW) 

4.38-07 
4.5E-07 
2.48-07 
2.78-07 
I .7E-07 
P.IE-08 
6.4E-07 
6.68-08 
I .6E-07 
3.8E-10 
9.88-06 
I .2E-07 
I .7E-06 

% Contrib. 
HI 
__ 
__ 
._ 
. . 
.- 
. . 
_. 
__ 
__ 

I .5% 
_. 

94.6% 
3.8% 

DAD 
WWd) 

2.38-07 
2.5E-07 
I .3E-07 
I .5E-07 
9.2E-08 
4.98-08 
3SE-07 
3.68-08 
8.98-08 
2.lE-IO 
5.38-06 
6.38-08 
9.3E.07 

% Co&b. 
Total ILCR 

. . 
3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
I .3% 
0.0% 
74.8% 
I .5% 

Parameter 

2.Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoramhene 
Carbazole 
Chtysene 
Dibenz(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Dieldrin 
Aroclor- I260 
Arsenic 

ABS 

IrOll 

Total HI: 2.98-03 100.0% t 
-1 
__ _ Not applicable. 
NA _ Toxicity criterion not available. 

(1) Value for chlordane 
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ADULT AND ADOLESCENT RECREATIONAL USERS -CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENLC RISKS 
MCB CAMP LFJEUNE _ JACKSONVILLE, NORTH CAROLINA 

CDI (@kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca=C*(I/PEF) 

lLCR = CDI*CSFi 
HQ = CDIlRfDi 

Adolescent 
CS (Chemical Specific) 

Parameter Units 

CD1 mzdd 
ILCR NA 
CSFi Wmdkdd) 
HQ NA 

RfDi mdkdd 
Ca mglm3 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Wks 
m3/kg 

“iNOUr 

hours/day 
days/year 

years 

kg 
days 
days 

(mkk) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
I .72 

0.052 
95.6 
5.26 
2,347 

cs 
cs 
cs 
cs 

cs 
CS 

1.32EtOP 
0.83 

8 
48 
24 
70 

25,550 
8,760 

cs 
cs 
CS 
CS 

cs 
cs 

1.32E+OP 
0.83 

8 
48 
9 
45 

25,550 
3,285 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Ah- 

CD1 
(w&/d) 

5.5E-10 
4.5E.I I 
2.3E-1 I 
2.7E-I I 
1.7E-11 
P.OE- I2 
6.3E-I I 
6.68-12 
l.6E-1 I 
4.98-13 
9.OE-10 
5.OE-11 
2.28-08 

~“carcinog 

HQ 
__ 
__ 
__ 
-_ 
__ 
__ 
_- 
_- 
__ 

1 SE-08 
_- 
-_ 
__ 

Carcinogen: 
CD1 

OWWJ) ILCR 

l.PE-IO _- 
l.SE-11 4.88-12 
8.OE-I2 2.5E-11 
9.lE-I2 2.8E-I2 
5.8E-I2 1.8E-13 
3.lE-I2 6.28-14 
2.2E-1 I 6.7814 
2.3&12 7.OE-12 
5.6E-12 1.78-12 
l.7E-13 2.7612 
3.1E-IO 6.2E-IO 
l.7E-11 2.6E-10 
7.6&09 -- 

>“carcinogf 

HQ 
.- 
_- 
__ 
-- 
. . 
_- 
_- 
_- 
_- 

9.8E-09 
_- 
_- 
__ 

Carcinogen 
CD1 

bWkdd) ILCR 

l.lE-IO -_ 
9.OE-12 2.8E-12 
4.7E-12 1.5E-I I 
5.3812 1.6E-12 
3.48-12 ‘l.OE-I3 
1.8E-12 3.6E-14 
l.3E-II 3.PE-I4 
l.3E-12 4.1E-12 
3.2E-12 l.OE-12 
9.8814 1.6E-12 
l.8E-IO 3.6E-10 
9.PE-12 I.SE-IO 
4.4&09 _- 

s 
L Contrib. 
rotal ILCR 

_- 
0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

__ 

11O 
HI 
__ 
__ 
__ 
__ 
._ 
-_ 
__ 
_- 
__ 

100.0% 
__ 
__ 
-_ 

b Contrib. 
‘otal lLCti 7 

__ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 
67.3% 
27.9% 

__ 

‘otal ILCR: 9.2E-10 100.0% Total HI: 9.88-09 100.0% 1 rotal ILCR: 5.4E-10 100.0% 

Ca csw RfDi 
(tndm3) KwWd) Img/k&/d) 

4.39&08 NA NA 
3.618-09 3.1E-01 NA 
1.88B-09 3.IE+OO NA 
2.13E-09 3.1E-01 NA 
I .35&09 3.1E-02 NA 
7.20E-10 2.0802 NA 
5.08E-09 3.lE-03 NA 
5.27&10 3.1EtOO NA 
1.30E-09 3.lE-01 NA 
3.94&11 1.6EtOI 5.OEOS 
7.24B08 2.OEtOO NA 
3.988-09 1.5EtOl NA 
1.78E-06 NA NA 

CD1 
(mdkdd) 

8.5E-10 
7.OE-1 I 
3.6E-11 
4.lE-11 
2.6E-I I 
1.4E-11 
9.8E-I I 
l.OE-I I 
ZSE-11 
7.6&13 
1.4E-09 
7.7E-11 
3.58-08 

Parameter 

2-Metbylnaphthalene 
Benzo(a)a”thrace”e 
Benzo(a)pyrene 
Benzo(b)tluomnthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibe”z(a,h)a”thrace”e 
lndeno(l.2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
IFO” 

NOTES: 
__ - Not applicable 
NA -Toxicity criterion not available 

(1) Value for chlordane 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 4.5 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDI (mglkgld) = (C*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDVRfDo 

Pdrametel Units 
CD1 mg/kg/d 
ILCR NA 
CSFo Il(mglkgld) 
HQ NA 

RfDo mg/kg/d 
C mg/L 

IR-W Uhour 
ET hOUrS/ddy 

EF days/year 
ED years 
BW kg 

AT-C ddyS 

AT-N days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
24 
70 

25,550 
8,760 

Adolescent 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
9 

45 
25,550 
3,285 

Adult Adolescent 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

C CSFo RfDo CD1 % Contrib. CD1 % Conttib. CD1 % Contrib. CD1 % Contrib. 
@wlL) Parameter Il(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ Q (mg/kg/d) ILCR Total ILCR (mg/kg/d) H HI 

Acetone 0.0056 NA I .OE-0 I 9.48-08 -_ __ 2.7E-07 2.7E3-06 78.6% 5.58-08 -- _- 4.3&07 4.38-06 78.6% 
Toluene 0.0027 NA 2.OE-01 4.58-08 -- __ 1.3E-07 6.68-07 18.9% 2.68-08 -- -- 2.1 E-07 1 .OE-06 18.9% 
Xylenes. total 0.0035 NA 2.OE+OO 5.9E-08 -- __ 1.7E-07 8.5E-08 2.5% 3.4E-08 -- -- 2.7E-07 1.3E-07 2.5% 

Total ILCR: -- __ Total HI: 3.58-06 100.0% Total ILCR: -- __ ToVdl HI: 5.4E-06 100.0% 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not avdilabble. 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

DAD (mgikg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDIlRfDo Adj RfD Adj = RfD*AD 

DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Units 
mglkgld 

NA 
I /(mg/kg/d) 

NA 
mglkgld 

cm2 
days/year 

years 
hours/day 

kg 
days 
days 
m@- 
IJcm3 

cm/hour 
NA 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Adult 
cs 
cs 
CS 
cs 
cs 

5,700 
48 
24 
2.6 
70 

25,550 
8,760 

cs 
1 .OOE-03 

cs 
cs 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

5,300 
48 
9 

2.6 
45 

25,550 
3,285 

cs 
1 .OOE-03 

cs 
cs 

Parameter 

Acetone 
Toluene 
Xylenes, total 

m: 

Adult Adolescent 
Carcinogens Noncarcinogens 

C 
Carcinogens 

KP 
Noncarcinogens 

CSW RfDd DAD % Contrib. DAD % Contrib. DAD % Contrib. DAD % Contrib. 
(mNJ (cm/hour) Il(mg/kg/d) (mglkgld) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mgikg/d) HQ HI 
0.0056 0.00057 NA 83E-02 3.OE-08 -- __ 8.9E-08 l.lE-06 3.9% 1.7E-08 -- __ 1.3E-07 1 SE-06 3.9% 
0.0027 0.045 NA 1.6E-01 1.2E-06 _- __ 3.4E-06 2. IE-05 77.6% 6.3E-07 -- __ 4.9E-06 3.1E-05 71.6% 
0.0035 0.095 NA 18EtOO 3.2E-06 -- -_ 9.3E-06 5.OE-06 18.5% 1.7E-06 -- __ 1.3E-05 7.3E-06 18.5% 

Total ILCR: -- __ Total HI: 2.78-05 100.0% Total ILCR: -- __ Total HI: 3.9E-05 100.0% 

__ - Not applicable. 
NA -Toxicity criterion not available. 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDl*CSFo 

I-IQ = CDVRfDo 

Parameter 
CDI 
ILCR 
CSFo 
HQ 

RfDo 
C 

IR-S 
CF 
A 
EF 
ED 
BW 

AT-C 
AT-N 

Units - 
WWJ 

NA 
MwWd) 

NA 
wWd 
w& 
@day 
kg/w 

NA 
days/year 

years 
kg 

days 
days 

Descriotion Adult Adolescent 
Chronic daily intake cs cs (Chemical Specific) 
Incremental lifetime cancer risk cs cs 
Oral cancer slope factor cs cs 
Hazard quotient cs cs 
Oral reference dose cs cs 
Concentration of chemical in soil cs cs 
Ingestion mte of sediment 100 100 
Conversion factor 1 .OOE-06 1 .OOE-06 
Fraction of soil ingested from site 1 I 
Exposure frequency 48 48 
Exposure duration 24 9 
Body weight 70 45 
Averaging time, carcinogens 25,550 25,550 
Averaging time, noncarcinogens 8,760 3,285 

Parameter 

2-Methylnaphthalene 
Aroclor- I248 
Aroclor-1260 
Diesel Range Organics 

NOTES: 

Adult Adolescent 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

C CSFo RfDo CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. 
~m~/kg) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (m&g/d) HQ HI bawd) ILCR Total ILCR (mg/kg/d) HQ HI 

IO NA NA 6.4E-07 -- __ 1.9E-06 -- -_ 3.8B07 -- __ 2.98-06 -- __ 
2.8 Z.OE+OO NA 1.8E-07 3.6E-07 6.5% 5.3E-07 -- __ l.lE-07 Z. lE-07 6.5% 8.28-07 -- _- 
40 2.OE+00 NA 2.6E-06 5.28-06 93.5% 7.5E-06 -_ __ I SE-06 3.OE-06 93.5% l.ZE-05 -- __ 

11,600 NA NA 7.5E-04 -- __ Z.ZE-03 -- __ 4.4E-04 -_ -- 3.4&03 -- __ 

Total ILCR: 5.58-06 100.0% Total HI: -- _- Total ILCR: 3.2E-06 100.0% Total HI: -- -_ 

__ - Not applicable. 
NA -Toxicity criterion not available. 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (m/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

IIQ = CDI/RiDd 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

C 
CF 
AF 

ADS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

m Descriotion 
mglkgld Dermally absorbed dose 

NA Incremental lifetime cancer risk 
l/(mgikg/d) Dermal cancer slope factor 

NA 
mg/kg/d 

mk 
W% 

mg/crri2 
NA 

cm2lday 
days/year 

years 

kg 
days 
days 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface arca available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

w 
cs 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0 

cs 
5,700 

48 
24 
70 

25.550 
8,760 

2.Metbylnaphthalene 

Diesel Range Organics 

m: 
__ - Not applicable 

C 
(mg/kg) 

IO 
2.8 
40 

11,600 

ABS 

0.01 
0.14 
0.14 
0.01 

CSFd 
l/(m@g/d) 

NA 
2.2E+OO 
2.2E+OO 

NA 

Adolescent 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0 

cs 
5,300 

48 
9 

4.5 
25,550 
3,285 

NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

REASONABLEMAXIMUMEXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FT*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/Rfl)o 

YlXU1g 
&& Child 

cs cs (Chemical Specific) 

Paraneter Units Descriotion 
CD1 nre/kc/d Chronic dailv intake 
ILCR Ni hwemental Iifetirne cancer risk 
CSFo Ib@g/d) Oral cancer slope factor 

cs cs 
cs cs 
CS CS 
cs cs 
cs cs 
100 200 

I OOE-06 l.OOE-06 
1 I 

350 350 
24 6 
70 I5 

25,550 25,550 
8,760 2.190 

HQ NA 
RtDO WWd 

C “‘EN 
IR-S “@day 
CF kghrlg 
A NA 
EF days/year 

Hazard quotient 

Oral reference dose 
Concentration of chetnical in soil 

Ingestion rate of soil 
Conversion factor 

Fraction of soil ingested frown site 
Exposure frequency 

Exposure duration 
Body weight 

Averaging time, carcinogens 
Averaging time, noncarcinogens 

ED 
BW 

AT-C 

AT-N 

YGNS 

kg 
days 
days 

C CSFo 

M /(m&/d 

I .96 NA 
69.0 7.3E-01 
30.5 7.3E+OO 
40.9 7.3E-01 
18.7 7.3E-02 
3.16 2.OE-02 
96.0 7.38-03 
1.41 7.3E+cO 
243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 ” 
58 3.5E-01 ” 

0.32 1.6E+OI 
22 4.5E+OO 
4.5 9.1E+OO 
1.51 2.OEt00 

0.975 2.OE+OO 
54.6 2.OE+OO 

0.207 NA 
470 NA 
1.22 NA 
3.69 !.LE+OO 

2,260 NA 
0.31 NA 

zi 
l- 

-r- 1 YOU 3hild 
arcinogen 

ILCR 

__ 

2.4855 
I .OE-04 

I .4E-05 
6.4E57 
3.OE-08 
3.38-07 

4.88-06 
. . 

3.OE-06 
_. 
_. 

3.4E-07 
7.98-06 
9.5E-06 
2.48-06 

4.6&05 
1.9E55 

1.4E-06 
9.2&07 

5.IE-05 
__ 

_- 
__ 

Z.SE-06 
-_ 
_. 

A 

b Contrib. 
btal ILCR 

_. 

8.1% 
35.6% 
4.8% 

0.2% 
0.0% 
0.1% 
1.7% 

. . 

1.0% 
. . 
._ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
0.5% 
0.3% 

17.5% 
__ 

__ 
__ 

OMC 
_. 
_. 

L 
NO 

CD1 

(w&W 

2.78-06 

9.5E-05 
4.28-05 
5.6E-05 
2.6E-05 
4.3&06 
1.3E-04 
I .9E-06 
3.38-04 
1.2E-05 
7.28-07 
3.4&04 
4.IE-06 
6.6805 
7.98-05 
4.4&07 
3.OE-05 
6.28-06 

2. IE-06 
1.3E-06 
7.58-05 
2.8E-07 
6.4E-04 

I .7E-06 

Total HI: 

HQ 
._ 
._ 
._ 
._ 
. . 
._ 
. . 
._ 

7.X8-02 
__ 

3.48-04 
l.lE-01 

__ 

1.2E+OO 
l.SE+OO 
8.28-02 
5.6E-01 
4.4E+OO 

_. 

6.2E-01 
_. 
. . 
_. 

3.9E.02 
!.SE-O! 

9.68-02 
5.98-02 

- 2”s 
9 

1 
- 

.arcinoEen 

ILCR 

_- 

5.58-05 
2.48-04 

3.38-05 
l.SE-06 
6.9&08 
7.78-07 

LIE-05 
. . 

7.OE-06 
. . 
__ 

7.98-07 
l.8E-05 
2.2E-05 
5.6E-06 
l.lE-04 
4.5E-05 

3.3E-06 
2.1E.06 

I .2E-04 
__ 
__ 
._ 

5.m06 
_. 
_. 

6.8E-04 

ncarcinop 

HO 
__ 
._ 

__ 
__ 

__ 
__ 
. . 
__ 

8.38-03 
__ 

3.68-05 
l.lE-02 

__ 

1.3E-01 
I .6E-01 
8.88-03 
6.OE-02 
4.7E.01 

-_ 

6.7E.02 
__ 
.- 
__ 

4.2&03 
!.a%02 

l.OE-02 

6.4&-03 

9.6E-01 

b Contrib 
HI 

_- 
_. 

_. 
__ 

_. 
__ 

. . 
_. 

0.9% 
__ 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
-_ 

7.0% 
_. 
-. 
_. 

0.4% 
!.?% 

1.1% 
0.7% 

100.0% 

s 

1 

1 
- 

RlDo 

&VI&J 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

i.o:4 (’ 

i.OE-04 ” 
S.OE-05 
S.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 

4.OE-04 
?.OE-04 

3.OE-01 
6.68-05 

ib Co&b. 
HI 

_. 
__ 
__ 
__ 

__ 
__ 

. . 
_. 

0.9% 
__ 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
._ 

7.0% 
_- 
__ 
_. 

0.4% 
!.?%a 

1.1% 
0.7% 

loQ.O% 

CD1 

@zWd/dl 

9.2&07 
3.28-05 
1.4E-05 

I .9E-O5 
8.8E-06 

I.SE-06 
4.5hO5 
6.6857 
l.lE-04 
4.1E-06 

2.5E-07 
I .2E-04 
I .4E-06 
2.38-05 
2.78-05 
1.5E-07 

I .OE-05 
2.1856 
7.lE-07 
4.6857 
2.6E-05 
9.78-08 
2.2E-04 
5.7E-07 
!.6E56 

l.lE-03 
I .4E57 

‘otal ILCR 

CD1 

3wJkz.W 

2.lE-06 

7.6&05 
3.38-05 
4.5E-05 
2.OE-05 
3.58-06 
l.lE-04 

i.SE-06 
2.78-04 
9.68-06 
5.88-07 

2.78-04 
3.3B06 

5.38-05 
6.48-05 
3.58-07 
2.48-05 
4.98-06 

1.7E-06 
l.lE-06 

6.OE-05 
2.38-07 

5.28-04 
1.3E-06 
3.E-06 

2.58-03 
3.4E-07 

otal ILCR 

% Contrib 
r0ki IL~F 

_- 

8.1% 
35.6% 

4.8% 
0.2% 
0.0% 
0.1% 

1.7% 
. 

1.0% 
. . 
._ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 

0.5% 
0.3% 

17.5% 
__ 
._ 
_. 

0.8% 
__ 
._ 

100.0% 

CD1 

OWWd/d) 

2.5E.05 

8.88-04 
3.98-04 

5.28-04 
2.4E.04 
4.OE-05 
I .2E-03 
l.SE-05 
3.1E-03 
l.lE-04 
6.78-06 
3.28-03 
3.8E-05 
6. IE-04 
7.48-04 
4.lE-06 
2.88-04 
5.X&05 

1.9E-05 
I .2E-OS 
7.OE.04 
2.68-06 
6.OE.03 

1.6E-05 
4.SE-05 

2.98-02 
3.98-06 

2-MethylnaphtllaleIle 
Benza(a)antluacene 
Benzo(a)pyre”e 
Benro(b)fluorandx”e 

Benzo(k)fluoranthenc 
Carbazole 
CluySe”e 
Dibe”z(a,ll)a”tliracene 
Fluoranthene 
Indeno(l,2.3-cd)pyrene 

Naphthalene 
Pyrene 
4,4’-DDD 
Chlordue, alpha- 
Chlordane. gamma- 

Dieldri” 
Heptachlor 
Heptachlor Epoxide 
Ardor-1248 
Ardor-1254 
Ardor-1260 
Gasoline Range Organ& 
Diesel Range Organ& 
Anthnony 
PBP!iC 
Iron 
Thalliutrl 

NOTES: 
_. _ Not applicable 

NA _ Toxicity criterion “ot available. 

(I) Value for chlordane 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL _ SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGBNIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNH JACKSONVILLE, NORTH CAROLINA 

DAD (m&/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI,RtDd 

AF IIlg/wl2 
ABS NA 
SA CIlf2ldZiy 
EF days/year 

C 
m 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

ADS 

0.01 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 

0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.001 
0.001 

CSFd 
/(mgkg/d) 

NA 
2.4E+oO 
l.SE+Ol 
l.SE+oO 
1.5E-01 
4.OE-02 
2.4s02 
2.4E+Ol 

NA 
2.4E+GO 

NA 
NA 

3.4E-01 
4.4E-01 I' 
4.4s01 (' 
3.2E+Ol 
6.3E+CXl 
1.3E+OI 
2.2E+00 
2.2E+OQ 
2.2E+oO 

NA 
NA 
NA 

3.7E+CQ 
NA 
NA 

’ ‘ 
) ‘ 

l- 

RfDd 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.ZE-02 
NA 

1.6E-02 
9.3E-03 

1.0$4 I' 
I.OE-04 I' 
2.5E-05 
3.68-04 
9.4E-06 

NA 
l.SE-05 

NA 

NA 
NA 

8.0E.06 
1.2&04 
4.58-02 
9.98-06 

DAD 

h&&!kJ 

3.78-08 
1.7E.OS 
7.48-06 
I .OE-05 
4SE-06 
7.7E.07 
2.3E.05 
3.4E.07 
4.6E.06 
2. IE-06 
9.8E.09 
4.78-06 
5.6E.08 
3.6E-06 
4.36-06 
6.0~.09 
4. IE-07 
8.4E.08 
4.OE-07 
2.6E.07 
1.4E.OS 
3.98-09 
8.86-06 
2.38-w 
2.OE.07 
4.2E.06 
5.7E-IO 

bfnl ILCR 

P 

ILCR 
6 Contrib. 
'atid ILCF 

__ . . 

4.OE.05 18.1% 
l.lE-04 49.7% 
ISE-OS 6.7% 
6.6E.07 0.3% 
3.1E-08 0.0% 
SSB07 0.3% 
S.lE-06 3.7% 

. . _. 

S.OE-06 2.3% 
._ . . 

1.9E.08 
1.6E-06 
1.9E-06 
1.9E-07 
2.6E.06 
l.lE-06 
8.96-07 
5.7E-07 
3.2E.05 

. . 

._ 

0.0% 
0.7% 
0.9%, 
0.1% 
1.2% 
0.5% 
0.4% 
0.3% 
14.6% 

._ 
. . . . 
-. . . 

7.28-07 0.3% 
._ . . 
. . . . 

YOUllg 
Adult Child 

cs CS (Cbemicel Spccitiic) 

cs cs 
CS CS 
cs cs 
cs cs 
cs cs 

I mE-06 LOOE-06 
0.07 0.2 
cs CS 

5.700 2.800 
350 350 
24 6 
70 15 

25,550 25.550 
8,760 2,190 

t 
DAD 

:Tlgk,KN) 

l.IE-07 
4.9E-OS 
2.2hOS 
2.9E-05 
1.3E-OS 
2.2E.06 
6.8&05 
I .OE-06 
1.3E-OS 
6.2E.06 
2.98-08 
1.4E-OS 
1.6807 
1.08.OS 
1.3E-05 
1.7E-08 
I .2E-06 
2.X-07 
1.2E.06 
7.58-07 
4.2&OS 
1.18-08 
2.68-05 
6.78-09 
5.78-07 
1.2E-0.5 
1.7E-W 

Total HI: 1.4E-01 1M).O% otill ILCR: 3.6B-04 lOiJ.OW Total HI: 9.lE-01 lco.O% 

HQ 
. . 
._ 
._ 
._ 
. . 
_. 
. . 

% Connib. 

Ht 
. . 
. . 
. . 
. . 
. 
._ 
. . 

. . 
l.lE-03 

. . 

LSE-06 
l.SE-03 

. . 

2.68-02 
3.25.02 
7.OE-04 
3.3E-03 
2.6E.02 

. . 

4. I E-02 
. . 

0.8% 
. . 

0.0% 
1.1% 

. . 

19.0% 
22.9% 
0.570 
2.4% 
19.0% 

. . 

30.0% 
. . 

. . ._ 
_. . . 

8.38-04 0.6% 
4.78-03 3.4% 
2.76-04 0.2% 
1.78-04 0.1% 

DAD 
II&&g 

6.OE-08 
2.88-05 
I .2E-05 
1.6E-OS 

7.48-06 
1.3E-06 
3.88-05 
5.6E-07 
7SE-06 
3.5B-06 
I .6E-08 
7.7E-06 
9.28-08 
5.98-06 
7.18-06 
9.88-09 
6.8E-07 
I .4E-07 
6.SE-07 
4.2E-07 
2X.05 
6.48-09 
1.4E.05 
3.7E-09 
3.2E-07 
6.98-06 
9.4sIO 

ILCR 

_. 

6.58-05 
l.SE-04 
2.48-05 

l.lE-06 
5.OE.08 
9.OE.07 
1.3E.05 

. . 

8.38-06 
. . 
. . 

3.2E-08 
2.68-06 
3.lE-06 
3.lE-07 
4.28-06 
1.7E-C.5 
I .5E-06 
9.38-07 
5.2E.OS 

. . 

. . 

1.28-06 

. . 

lo Coarib. 
'utel ILCR 

. 

18.1% 
49.7% 
6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

2.3% 
. . 
. . 

0.0% 
0.7% 
0.9% 
0.1% 
1.2% 
0.5% 
0.4% 
0.3% 
14.6% 

. . 

._ 

0.3% 
. . 
. . 

:bikl 
NO 

-KE- 
OWWd) 
7.OE-07 
3.2E-04 
1.4E.04 
1.9E-04 
8.7E-05 
l.SE-05 
4.58-04 
6.68-06 
8.78-05 
4. IE-05 
1.9E-07 
8.98-05 
l.lE-06 
6.98-05 
X38-05 
l.lE-07 
7.9E-06 
1.6E-06 
7.68-06 
4.98-06 
2.7&04 
7.4E.08 
1.7E-04 
4.48-08 
3.88-06 
8. IE-OS 
I. IE-08 

HQ 
. . 
. . 
. . 
. . 

__ 
._ 
. . 

7.OE-03 
. . 

1.2E-05 
9.6E-03 

._ 

1.7E-01 
2.lE-01 
4.68-03 
2.28-02 
1.7E-01 

._ 

2.7E-01 
. 

. . 

._ 

SSE-03 
3.OE-02 
l.SE-03 
l.lE-03 

6 Contrib. 
HI 

. . 

._ 

._ 

. . 

. . 

. . 
_. 
. . 

0.8% 
._ 

0.0% 
1.1% 

_. 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

._ 

30.0% 
. . 
. . 
. . 

0.6% 
3.4% 
0.2% 

0.1% 

P... 13 



ADULT AND YOUNG ClflLD RESIDENTS. FUTURE SCENARIOS 
INHALATION OF FUGlTiVE DUSTS EMANATING FROM SURFACE SOIL _ SlTE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXlMUM EXPOSURE 
POTENTIAL. CARCINOGENIC AND NONCARCNOGENIC RISKS 
MCB CAMP LUEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mgikg/d) = (Ca*RR*ET’EF*EDDy(BsW*AT) 
Where: Ca=C*(I/PEF) 

ILCR = CDI*CSFi 
HQ = CDllRlDi 

Young 
Adulf Q&l 

cs cs (Chemical Specific) 
ILCK NA 
CSFi I/(mg&g/d) 
HO NA 
RlDi mg/kg/d 
Ca mgh3 

cs 
cs 
cs 
cs 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Hazard quotient 
Inhalsriotl referee dose 
ConEenwion of chemical in air as fugitive 

dusts 
Concentration of &m&al in soil 
Paniculhte emission factor 
Respirtiioll rste 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averagblg time, carcinogens 
Averaging time, noncllrciwgens 

CS cs 
cs cs 

1.32EtO9 1.32E+o9 
0.83 0.63 
24 24 

350 350 
24 6 
70 IS 

25.550 25,550 
8,7&l 2,190 

Chlord&r. alpha- 
Chlordane. gamma- 
Dieldrbl 
Hepwhlor 
Heptachlor Epoxide 
Am&r-1248 
Aroclor- I254 
Aroclor-lZ6O 
Gasoline Range Organics 
Diesel Range Organics 
Atuimony 
ArstwC 
Imn 
Thallium 

&& 

I .96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
I41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4s 
1.51 

0.97s 
54.6 

0.207 
470 
1.22 
3.49 

2.260 
0.31 

Cii 
(mgh3) 

1.48E-09 
5.238-08 
2.31~08 
3. IO&OS 
1.4lM8 
2.39E.O9 
7.27E-08 
1.07E.09 
1.848-07 
6.66BOP 
3.988-10 
1.898-07 
2.278-m 
3.64EO8 
4.398-08 
2.428-10 
1.678-08 
3.418-09 
l.l4E-09 
7.39BIO 
4.13808 
1.57E-IO 
356E-07 
9.2.5E-IO 
2.6JE-09 
1.71E.06 
2.32&10 

CSFi 
t&m&&J 

NA 
3.lE.01 
3.IE+w 
3.1E.01 
3.IE-02 
2.OE.02 
3. I E-03 
3.lE+w 

NA 
3.lEOl 

NA 
NA 

2.4E.01 
3SEOI (’ 
3SEOl (’ 
1.6B+Ol 
4.6E+OQ 
9.1E+oo 
2.OE+OO 
2.OE+00 
2.OE+C43 

NA 
NA 
NA 

l.SEtOl 
NA 
NA 

RtDi 
&I&T& 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE.02 
NA 

8.6504 
3.OE-02 

!.OEi4 (’ 
!.OE-04 (’ 
S.OE-05 
S.OE-04 
1.3E-05 

NA 
2.OE.OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CDI 
$lJkJ& 
1.4E.10 
4.9849 
2.2E-OP 
2.9E-09 
1.3E.09 
2.2&10 
6.8E-OP 
I.OE-IO 
1.7E-08 
6.2E-10 
3.7Ell 
l .SE-08 
2.1E.IO 
3.48-09 
4.iE.OP 
2.3Ell 
1.6&W 
3.2EIO 
l.lE-10 
6.9E.I 1 
3.98-09 
I.SEll 
3.3&08 
8.7E-11 
2.5510 
1.6E-07 
2.2E-I I 

‘otal IlxR 

P 
:areillogetl 

ILCR 
tb Contrib. 
bfd IICR 

. . ._ 

l.SE-OP 4.4% 
6.7&OP 19.4% 
9.OEIO 2.6% 
4.wII 0.1% 
4.5E-I2 0.0% 
2.1&11 0.1% 
3.lElO 0.9% 

. . . . 

l.PE-10 0.6% 
. . . . 
__ ._ 

S.lE-II 0.1% 
l.2E-09 3.4% 
1.4E.09 4.2% 
3.7E-IO 1.1% 
7.1~09 20.5% 
2.9&09 8.4% 
Z.IE-IO 0.6% 
1.4E-IO 0.4% 
7.7B09 22.4% 

._ _. 

. . __ 

. . . . 

3.7B09 10.8% 
_. . . 
__ . . 

CDI 
pJ&J 

4.OE-IO 
1.4E-08 
6.3E.09 
8.48-09 
3.9&09 
6SE-10 
2.OE.08 
2.9E-IO 
5.OE08 
1.8EO9 
l.lE-10 
5.2E.08 
6.2E.10 
9.98-09 
1 .ZE-08 
6.68.1 I 
4.x-09 
9.3&IO 
3.IF.-IO 
Z.OE-IO 
l.lE-08 
4.3E-I I 
9.7&08 
I.SE-IO 
7.2E-10 
4.7&07 
6.3E.I 1 

,ncilrcinog 

HQ 
_. 
._ 
. . 
. . 
. . 
. . 
. . 

l.3E-06 
-_ 

1.3E-07 
I .7E-06 

. . 

5.OE-05 
6.OE.OS 
1.3E-06 
9. IE-06 
7.2E.05 

._ 

I .OE-05 
. . 
. . 
_. 

. . 

. . 

. . 

b Co&b. 

HI 
._ 
. . 
. . 
. . 
_. 
_. 
__ 
__ 

0.6% 
. . 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
. . 

4.9% 
._ 
. . 
. . 
. 
. . 
_. I 

l-mill HI: 2.OE-04 100.0% 

cs 
cs 
cs 
cs 

- 
:arcinogen 

CDI 
$ly&& 
1.2E-10 
4.3~O9 
1.9E.09 
2x-09 
1.2L09 
2.OE.IO 
6.OE.09 
8.8E.I 1 
ISE-08 
5.5E-IO 
3.3E-I I 
I .6E-08 
l.9E-10 
3.OE-09 
3.6E-09 
Z.OE-I I 
I .4E-09 
2.8E.IO 
9.4E-11 
6.lE-II 
3.4E.09 
1.3511 
2.9B08 
7.6E-I I 
2.2E-10 
1.4E-07 
l.PE-I I 

ILCR 

1.3E-OP 
5.98-09 
7.9E-IO 
3.6E.I I 
3.9BI2 
1.9E-11 
2.7E-IO 

. . 

l.7E-IO 
. . 
. 

4.5E-11 
I .OE-09 
1.3E-OP 
3.2E-IO 
6.2E.09 
2.5~09 
l.9E-IO 
l.ZE-IO 
6.88-09 

. . 

. . 

3.38-09 
. . 
. . 

6 Contrib. 
‘otal ILCR 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6s 
. . 
._ 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
. . 
. . 

10.8% 
._ 
. . 

CD1 
pJikJ& 

1.4E.OP 
S.OE-08 
2.2E-08 
3.OE.08 
I .4E-08 
2.3E-09 
7.OE.08 
l.OEO9 
l.SE-07 
6.4E-W 
3.8E-IO 
l.SE-07 
2.2E-09 
3.5E.08 
4.2&08 
2.3EIO 
I .6E-08 
3.3E-O9 
I.IE-O9 
7.IE-IO 
4.OE-08 
1.5E.10 
3.4E.07 
S.PE- IO 
2.5E-OP 
I .6E-06 
2.2E-IO 

Torn1 HI: 7.2&04 100.0% 

HQ 
. . 
. . 
._ 
._ 
_. 
._ 
. . 
. . 

4.48-06 
. . 

4.5E.07 
6. I E-06 

. . 

1.7E-04 
2.IE-04 
4.68-06 
3.2B05 
2S&O4 

__ 

3.58-05 
. . 
_. 
._ 
. . 
. . 
. . 
-. 

1 
6 Contrib. 

HI 
. . 
. . 
. . 
. . 
__ 
._ 
. 

. . 

0.6% 
. . 

0.1% 
0.8% 

__ 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
__ 

4.9% 
. . 
. . 
_. 
__ 
. . 
. . 
. . 

lUlZ%: 
._ - Not applicable. 
NA _ Toxicily criterion not available. 

(I) Value for chlordane 

Reridenti&RME Risk Calc. SSbd Pugr3nfI3 



ADULT AND YOUNG CHILD RESIDENTS -FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m&a/d) = (C*IR*CF*FI*EF”ED)/(BW*AT) 
-IL& = CDI*CSF~ 

, . 

HQ = CDI/RfDo 

Parameter 
CD1 

IICR 
CSFo 
HQ 

RfDO 
C 

II-C-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Units - 
WWd 

NA 
WwW4 

Descriation 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 

NA 
w#g/d 
mpncg 
mgklay 
kg/w 

NA 
days/year 

years 
kg 

days 
days 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Young 
Adult m 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
100 200 

1 .OOE-06 1 .OOE-06 
1 1 

350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

It 
ncarcinoge 

CD1 % Contrib. 
@WW-l) HQ HI 

7.98-05 -_ __ 
6.58-06 __ __ 
3.4E-06 __ __ 
3.8E-06 __ __ 
2.4E-06 -_ -- 
1.3E-06 __ __ 
9.2E-06 -- __ 
9.58-07 __ _- 
2.48-06 __ __ 
l.lE-08 1.4E-03 3.9% 
1.3E-04 __ __ 
7.2E06 2.4E-02 66.4% 
3.2E-03 l.IE-02 29.7% 

CD1 
@WWd) 
6.3E-05 
5.2E-06 
2.7E-06 
3.1E-06 
2.OE-06 
1 .OE-06 
7.3E-06 
7.6E-07 
1.9E-06 
5.7E-08 
1 .OE-04 
5.8E-06 
2.6E-03 

C CSFo RfDo CD1 
(m&s) I/(mg!k.g/d: :wWd) bwk#d) 

57.9 NA NA 2.7B05 
4.76 7.3E-01 NA 2.2E-06 
2.48 7.3E+OO NA 1.2E-06 
2.81 7.3E-01 NA 1.3E-06 
1.78 7.38-02 NA 8.48-07 
0.95 2.OE-02 NA 4.x-07 
6.7 7.3E-03 NA 3.1E-06 

0.695 7.3E+OO NA 3.38-07 
1.72 7.3E-01 NA S.lE-07 

0.052 1.6E+Ol 5.OE-05 2.4E-08 
95.6 2.OE+OO NA 4.5E-05 
5.26 1.5E+OO 3.OE-04 2.5E-06 

2,347 NA 3.OE-0 1 l . lE-03 

:arcinogen: 

ILCR 
-- 

1.6E-06 
8.5E-06 
9.68-07 
6.1E-08 
8.9E-09 
2.3E-08 
2.4E-06 
5.9E-07 
3.9E-07 
9.OE-05 
3.7E-06 

__ 

1 A Youn 
r ‘arcinogen 

Shild 
1 ncarcinog! 

HQ 
__ 
__ 
_- 
__ 
__ 
__ 
-- 
-- 
-- 

1.3E-02 
_- 

2.2E-0 1 
1 .OE-0 1 

ILCR 
_- 

3.8E-06 
2.OE-05 
2.2E-06 
1.4E-07 
2.1 E-08 
5.4E-08 
5.6E-06 
1.4E-06 
9. IE-07 
2.1E-04 
8.68-06 

% Contrib. 
I‘Otal ILCR 

-- 
1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

-- 

70 Contrib. 
rota1 ILCR 

_. 
I .5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

CD1 
(mg/kg/d) 

7.4E-04 
6. IE-05 
3.2E-05 
3.6E-05 
2.3E-05 
1.2E-05 
8.6E-05 
8.9E-06 
2.2E-05 
6.6E-07 
1.2E-03 
6.7E-05 
3.OE-02 

% Contrib. 
HI 
-_ 
__ 
__ 
_- 
__ 
_- 
-- 
_- 
-- 

3.9% 
-_ 

66.4% 
29.7% 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benro(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chtysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

‘otal ILCR: l.lE-04 100.0% Total HI: 3.68-02 100.0% 
- 
Total HI: 3.4E-01 100.0% , 

NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available. 

(I) Value for chlordane 

Residenti; Risk Calc. SSIng Pa, ‘3 6/l 112002 



ADULT AND YOUNG CHILD RESIDENTS - FTTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARClNOGENlC AND NONCARCINOGENIC RISKS 
MCB CAMP LWEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mdkg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDIIRfDd 

DAD 
ILCR 
CSFd 
HQ 

RtDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

mdkdd 
NA 

Wmdkdd) 
NA 

mdkdd 

@kg 
kdw 

m&m2 

NA 
cmUday 
days/year 

years 

kg 
days 

Descriotion 
Dermally absorb-cd dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Young 
Adult Child 
cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

1 .OOE-06 l.OOE-06 
0.07 0.2 
cs cs 

5,700 2,800 
350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

l- 
- l- - 

1 P Your :hild t 

DAD 
(mdkg/d) 

3.2&06 
3.4B06 
1.8E-06 
2.OE-06 
I .3E-06 
6.8E-07 
4.88-06 
4.98-07 
1.2E-06 
2.8&09 
7.3E-05 
8.6B07 
1.3E-05 

ncarcinoge 

HQ 
__ 
__ 
._ 
_- 
__ 
__ 
__ 
.- 
-- 

l.lE-04 
-_ 

7.OE-03 
2.9E-04 

?G> Contrib. 
HI 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
-_ 

1.5% 
-- 

94.6% 
3.8% ----l- 

Total HI: 7.4E-03 100.0% 

1 : Tarcinogen 

ILCR 

__ 

2.7B06 
8.8E-06 
l.OE-06 
6.3E-08 
9.3&09 
3.8E-08 
4.OE-06 
9.9E-07 
3.1E-08 
5.6E-05 
l.lE-06 

-- 

3arcinogen 

__ 

4.5E-06 
1.4E-05 
1.6E-06 
1 .OE-07 
1.5E-08 
6.38-08 
6.5E-06 
1.6E-06 
5.1E-08 
9.1 E-05 
1.8E-06 

__ 

ncarcinop 

HQ 
__ 
_- 
_- 
__ 
__ 
_- 
__ 
__ 
__ 

7.4E-04 
__ 

4.6E-02 
1.9E-03 

(m~kg) 
57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

CSFd RfDd DAD 
ll(mglkg/d: mg/kdd) MWd) 

NA NA l.IE06 
2.4E+OO NA 1.2E-06 
1.5E+Ol NA 6.OE-07 
I .5E+OO NA 6.8&07 
1.5E-01 NA 4.3&07 
4.OE-02 NA 2.3B07 
2.4E-02 NA 1.6E-06 
2.4E+Ol NA 1.7E-07 
2.4EtOO NA 4.2&07 
3.2Ei.01 2.5E-05 9.7E-10 
2.2E+OO NA 2.5&05 
3.7EtOO 1.2E-04 3.0&07 

NA 4.5B02 4.4E-06 

b Contrib. 
‘otal ILCR 

__ 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

__ 

‘otal ILCR 

DAD 
h&/d) 

1.8E-06 
l.9E-06 
9.9E-07 
l.lE-06 
7.1E-07 
3.8807 
2.7E-06 
2.88-07 
6.9E-07 
1.6E-09 
4.1E-05 
4.8807 
7.2Ee06 

‘otal ILCR 

% Contrib. 
rota1 ILCR 

_- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 
74.8% 
1.5% 

__ 

DAD 
hWd) 

2.IE-05 
2.2B05 
1.2E-05 
1.3E-05 
8.3&06 
4.48-06 
3.lE-05 
3.2B06 
8.OE-06 
1.9E-08 
4.8B04 
5.6&06 
8.4&05 

% Contrib. 
HI 

__ 
-- 
__ 
__ 
__ 
-_ 
__ 
__ 
-_ 

1.5% 
-_ 

Parameter 

2-Methylnaphthalene 
Benzo(d)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
A&or-1260 
Arsenic 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

m: 
__ - Not applicable. 

3.8% 

Total HI: 4.98-02 100.0% 

NA - Toxicity criterion not available. 
(ij Vaiue for cikxdanc 

Residential-RME Risk Celc. SSDenn Page 2 of 3 



ADULT AND YOUNG CHILD RESIDENTS. FUTURESCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL-SITE 84 (BUILDING 45 AREA) - AFI-ER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTII CAROLINA 

CDl (m&/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (I/PEF) 

ILCR = CDI*CSFi 
HQ = CDIiRfDi 

Parameter 
CD1 

ILCR 
CSFi 
HQ 

RfDi 
Cd 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 

Adult 
cs 
CS 
CS 

NA 

w’kdd 
mgh3 

Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 

cs 

Young 
QikJ 

cs (Chemical Specific) 
CS 
cs 
cs 
cs 

cs CS 
cs CS 

1.32E+O9 1.32E+O9 
0.83 0.63 
24 24 

350 350 
24 6 
70 1s 

25,550 25,550 
8,760 2,190 

A t 
ncarcinoge :ns 

CD1 
(mdkdd) HQ 
I .2E-08 __ 

9.8E-10 -_ 

S.IE-IO __ 

S.SE-IO __ 

3.7E-10 __ 

2.0&IO __ 
1.4E-09 __ 
1.4E-10 __ 
3.6ElO __ 

I.lE-Ii 2.1 E-07 
2.OE-08 __ 

I.IE-09 __ 

4.9B07 -_ 

rotal ILCR: 2.OE-08 100.0% 
-I-- 
Total HI: 2.1 E-07 100.0% 

a& 
m3/kg 

m3lhour 
hours/day 
days/ye;lr 

years 
kg 

days 
days 

PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

3hild I 

No 

T- 
CD1 

hxkdd) 

4.2E-08 
3.58-09 
1.8E-09 
2.OE-09 
I .3E-09 
6.9ElO 
4.98-09 
5.1E-IO 
l .ZE-09 
3.8E-11 
6.9808 
3.8E-09 
1.7E-06 

ncarcinogl 

HQ 
_- 
__ 
__ 
__ 
_- 
_- 
-_ 
__ 
_- 

7.6807 
_- 
__ 
__ 

% Conuib. 
r0td ILCR 

-_ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

7 
CD1 

~~ndkdd) 

4. I E-09 
3.4E-10 
1.8E-IO 
Z.OE-10 
1.3E-IO 
6.7E-1 I 
4.7E-IO 
4.9E-11 
1.2E-10 
3.7&I2 
6.8E-09 
3.7E-10 
1.7E-07 

Lwinogen! 

ILCR 

__ 

9.2E-1 I 
4.8E-10 
5.4s11 
3.4B12 
l.ZE-12 
1.3E-12 
1.3E-IO 
3.3E-I 1 
S.ZE-11 
1.2E-08 
4.9E-09 

(mk%) 
57.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

Cii CSFi RfDi 
(mdm3) il(mg/kdd: mdkdd) 

4.39B08 NA NA 
3.61&09 3.1E-01 NA 
1.888-09 3.1Etoo NA 
2.138-09 3.1E-01 NA 
1.35&09 3.1&02 NA 
7.2OE-10 Z.OE-02 NA 
5.088-09 3.1E-03 NA 
5.278-10 3.1E+OO NA 
I .30E-09 3.1E-01 NA 
3.94E-11 1.68+01 5.OE-05 
7.24B08 2.0E+OO NA 
3.988-09 lSE+OI NA 
1.78E-06 NA NA 

CD1 
(w&N 

3.6&09 
3.OE-10 
ISE-10 
1.7E-IO 
l.lE-IO 
5.9E-I I 
4.2E-10 
4.3E-I 1 
1.18-10 
3.2812 
6.OE-09 
3.3E-10 
I SE-07 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluorenthene 

Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

Total HI: 7.6E-07 100.0% 1 

m: 
_- - Not applicable. 
NA - Toxicity criterion not av&able. 

(1) Value for chlordane 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INGESTION OF GROUNDWATER AS DRINKING WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*lR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDVRfDo 
Young 

Adult Child 
cs cs (Chemical Specific) 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RfDo 
C 

IR-W 
EF 
ED 
EW 

AT-C 
AT-N 

Units 
“g/kg/d 

NA 
l/(mg/kg/d) 

NA 
mg/kg/d 

mg/L 
Uddy 

days/year 
years 

kg 
ddyS 
ddyS 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
2 1 

350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

It 
ncarcinogf 

CD1 
jmglkgld) 

9.3E-05 
4.4E-04 
2.9&05 
6.OE-05 
4.68-07 
1.2E-03 
3.OE-04 
8.2E-04 
I .9E+OO 
1.2E-02 
1.6E-04 

HQ 

3.1E-02 
4.4E-02 

__ 
3.OE-03 
3.5E-02 
2.4E+OO 
7SE-01 
2.7E+OO 
6.2EtOO 
5.1E-01 
2.4E+OO 

C CSFo 
(wW I /(mglkg/d: 

0.0034 5.58-02 
0.016 6.1 E-03 

0.00105 NA 
0.0022 NA 

0.0000167 9.1E+OO 
0.044 NA 
0.011 NA 
0.03 1.5E+OO 
67.7 NA 
0.45 NA 

0.0057 NA 

-r 1 

/ Parameter 

P Your Child 
7 -7 :arcinogen S 

CD1 
(mgikgld) 

1.9E-05 
8.88-05 
5.8E-06 
1.2E-05 
9.2E-08 
2.4E-04 
6.OE-05 
I .6E-04 
3.7E-01 
2.58-03 
3.1E-05 

JLCR 

1 .OE-06 
5.38-07 

__ 
-- 

8.3E-07 
-- 
-- 

2.5E-04 
__ 
__ 
-_ 

:arcinogen 

ILCR 

1.8E-06 
9.2E-07 

__ 
__ 

1.4E-06 
-- 
-- 

4.2&04 
__ 
__ 
-- 

mcarcinogc 

HQ 
7.2E-02 
1 .OE-01 

-_ 
7.OE-03 
8.2E-02 
5.6EtCJl 
1.8E+oO 
6.4EtOO 
1.4E+Ol 
I .2E+OO 
5.5E+OO 

NC S 

I 

To Contrib. 
HI 

0.2% 
0.3% 

-- 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

% Contrib. 
Total ILCR 

0.4% 
0.2% 

-- 
_- 

0.3% 
__ 
-- 

99.0% 
__ 
__ 
__ 

Total HI: 1.5E+Ol 100.0% ‘otal ILCR: 2.5E-04 100.0% 

RfDo 
:mg/kg/d) 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
S.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4E-02 
6.6BOS 

CD1 
(mg/kg/d) 

3.2E-05 
1.5E-04 
9.98-06 
2.1E-05 
1.6E-07 
4.1E-04 
1 .OE-04 
2.8E-04 
6.4E-01 
4.2E-03 
5.4E-05 

% Contrib. 
rOtdi us 

0.4% 
0.2% 

_- 
-- 

0.3% 
-- 
_- 

99.0% 
-_ 
__ 
-_ 

CD1 
(mgkg/d) 

2.2B04 
1 .OE-03 
6.7E-05 
1.4E-04 
l.lE-06 
2.8E-03 
7.OE-04 
1.9E-03 
4.3E+OO 
2.98-02 
3.6E-04 

% Contrib. 
HI 

0.2% 
0.3% 

__ 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

Benzene 
Chloroform 
2-Methyindphthdlene 
Naphthalene 
Heptachlor Epoxide 
MCPA 

i 

Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

m: 
_- - Not applicable. 
NA - Toxicity criterion not available. 

‘otal ILCR: 4.38-04 100.0% Total HI: 3.5E-@l 100.0% 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDNG 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LElEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mgikgld) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj 
IIQ = CDI/RfDo Adj 

CSFAdj = CSF/AD 
RfD Adj = RfD*AD 

Parameter 
DAD 
ILCK 
CSFd 

linits 
mglkgld 

NA 
WWWd) 

Descriotion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 

&&t 
cs 
cs 
cs 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

6,600 
350 
6 

0.25 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

It 
sncarcinogc 

DAD 
&Wd) 

4.4E-06 
8.8B06 
9.2&06 
9.4E-06 
5.7E-08 
I .3E-05 
6.8E-07 
1.8E-06 
4.2&03 
2.8E-05 
3.5807 

HQ 
1 .GE-03 
4.4&03 

?‘o Contrib. 
HI 

0.5% 
1.4% 

__ 

$.XE-04 
6.OE-03 
5.3E-02 
8.5E-02 
1.5E-02 
9.3B02 
2.9E-02 
3.5E-02 

__ 

0.2% 
1.9% 

16.5% 
26.3% 
4.7% 

28.7% 
9.0% 
11.0% 

HQ 
RtDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 

KP 
AD 

Hazard quotient cs 
Dermal reference dose cs 
Skin surface area available for contact 18,000 
Exposure frequency 3.50 
Exposure duration 24 
Exposure time 0.25 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time. noncarcinogens 8,760 
Concentration of chemical in water cs 
Conversion factor l.OOE-03 
Dermal permeability coefficient cs 
Adjustment for absorbed dose cs 

NA 
mgikg/d 

cm2 
dayslyear 

years 
hours/day 

kg 
days 
days 

“WL 
IJC”i3 

cm/hour 
NA 

C KP 
OWJ-) (c”vhour) 

0.0034 0.021 
0.016 0.0089 

0.00105 0.1423 
0.0022 0.069 

0.0000167 0.055 
0.044 0.0049 
0.011 0.001 
0.03 0.001 
67.7 0.001 
0.45 0.001 

0.0057 0.001 

- 
S 

1 

1 

A 
Zarcinogen 

DAD 
(mgikgld) 

1.5E-06 
3.OE-06 
3.2B06 
3.2&06 
1.9E-08 
4.6E-06 
2.38-07 
6.3E07 
1.4E-03 
9.5&06 
1.2E-07 

ILCR 

8.9E-08 
9.2E-08 

__ 
__ 

2.5B07 
__ 
__ 

2.38-06 
-- 
._ 
__ 

L Co&b. 
‘otal ILCR 

3.2% 
3.3% 

_- 
__ 

8.9% 
_- 
_- 

84.5% 
-_ 
__ 
-_ L- 

.otal ILCR: 2.7&06 100.0% 

Zhild Your 
Iarcinogen 

ILCR 

3.8E-08 
3.9&08 

__ 
__ 

I .OE-07 
-_ 
_- 

9.98-07 
__ 
__ 
-_ 

S 

1 

1 

lncarcinoge 

HQ 
2.78-03 
7.5B03 

__ 

l.OE-03 
I .OE-02 
9.lE-02 
1.5E-01 
2.6B02 
I .6E-01 
4.9&02 
G.IE-02 

CSFd RfDd 
I /(mg/kg/d) ( m&Y) 

5.9B02 2.8&03 
3.1E-02 2.OE-03 

NA NA 
NA l.GE-02 

1.3EiOl 9.4E-06 
NA 2.5B04 
NA S.OE-06 

3.7EtOO 1.2E-04 
NA 4.5E-02 
NA 9.6&04 
NA 9.9EOG 

DAD 
(mg/kgld) 

6.5B07 
1.3E-06 
1.4E-06 
1.4E-06 
8.3&09 
1.9E-06 
9.9&08 
2.7E-07 
6.1E-04 
4.1E-06 
5.2E-08 

L Contrib. DAD 
‘otal ILCR (mg/kg/d) 

3.2% 7.5&06 
3.3% 1.5E-05 

__ 1 .GE-05 
__ l .GE-05 

8.9% 9.7E-08 
__ 2.3&05 
__ l .ZE-06 

84.5% 3.28-06 
__ 7.1 E-03 
__ 4.78-05 
_- 6.OE-07 

% Contrib. 
HI 

0.5% 
1.4% 

__ 
0.2% 
1.9% 

16.5% 
26.3% 
4.7% 

28.7% 
9.0% 
11.0% 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 

L 
MCPA 
Antimony 
Arsenic 
IrO” 

Manganese 
Thallium 

m: 
_. - Not applicable. 

‘otal ILCR: 1.2E-06 100.0% Total HI: 5.5E-01 100.0% 
L 

NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter Units 

CD1 mg/kg/d 
ILCR NA 
CSFi I/( mg/kg/d) 
HQ NA 

RfDi mglkgld 
C mgk 
Ca mg/m3 

RR 

ET 
EF 
ED 
BW 

AT-C 
AT-N 

mYhour 

, 
days/year 

years 
kg 

days 

Descrintion 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
350 
24 
70 

25,550 
8,760 

Parameler 

Benzene 
Chloroform 

Adult 
Shower Carcinogens Noncarcinogens 

C Ca CSFi RfDi CD1 % Contrib. CD1 % Contrib. 
(mg/L) (mg/m3) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total lLCR (mg/kg/d) HQ HI 

0.0034 4.81E-03 2.7E-02 1.7E-03 4.7E-06 1.3E-07 8.2% 1.4E-05 8.OE-03 1.3% 

I 

0.016 1.80E-02 8.1E-02 

I 

8.6E-05 1.8E-05 1.4E-06 91.8% 5.1E-05 6.OE-01 98.7% 

Total ILCR: 1.5E-06 100.0% Total HI: 6*OE-01 100.0% 

NOTES. -’ 
__ - Not applicable. 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFa 

HQ = CDl/RfDo 

Parametet- 
CD1 
ILCR 
CSFo 
HQ 

RfDO 
C 

IR-W 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

w 

mglkg/d 
NA 

I/(mg/kg/d) 
NA 

mgikgld 
mg/L 

Uh0tlr 

hours/day 
days/year 

years 
kg 

ddYS 
CldYS 

Descrintion 
Chronic daily intake 
incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
24 
70 

25,550 
8,760 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
48 
6 
15 

25,550 
2,190 

Parameter 

Acetone 
Toluene 
Xylenes, total 

NOTES: 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncdrcinogens 

C CSFo RfDo CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. 
bdL) l/(mg/kg/d) (mg/kg/d) (mgikg/d) ILCR Total ILCR (mglkgld) HQ HI (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

0.0056 NA I .OE-01 9.48-08 __ __ 2.78-07 2.78-06 78.6% 5.5E-07 -- __ 6.48-06 6.4B-05 78.6% 
0.0027 NA 2.OE-01 4SE-08 -- __ 1.3E-07 6.6E-07 18.9% 2.68-07 -- __ 3.1E-06 l.SE-05 18.9% 
0.0035 NA 2.OEi-00 5.98-08 -- __ 1.7E-07 8SE-08 2.5% 3.48-07 -- -- 4.OE-06 2.OE06 2.5% 

Total ILCR: -- __ Total HI: 3.5E-06 100.0% Total ILCR: -- __ Total HI: 8.1E-05 100.0% 

__ - Not applicable. 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EFCED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDl/Rfl)o Adj RfD Adj = RtD*AD 

Parameter Units DtY.CriUtiO” 

DAD m@W Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd IKWWd) Dermal cancer slope factor 

Young 
&z&J& Child 

cs cs (Chemical Specific) 
cs cs 
cs cs 

HQ 
RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

m: 
__ - Not applicable. 

NA 
mg/kg/d 

C"i2 

days/year 
YeXS 

hours/day 
kg 

days 
days 
W- 
Ucm3 

cnvhow 
NA 

Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

cs 
cs 

5,700 
48 
24 
2.6 
70 

25,550 
8,760 

cs 
l.OOE-03 

cs 
cs 

cs 
cs 

2.800 
48 
6 

2.6 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

CSFd 
WxsWd) 

NA 
NA 
NA 

t 

Adult Young Chdd 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

RfDd DAD 70 Contrib. DAD % Contrib. DAD % Co&b. DAD 9’0 Contrib. 

OWWd) Owed) ILCR Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

8.3E-02 3.0508 -- _- 8.98-08 l.lE-06 3.9% 1.7508 -- __ 2.OE-07 2.5B06 3.9% 
l .bE-01 l.ZE-06 -- __ 3.4E-06 2.1 E-05 77.6% 6.6E-07 __ .- 7.8E-06 4.8B05 77.6% 
1.8E+OO 3.2E-06 -- __ 9.3806 5.OE-06 18.5% 1.8&06 -- __ 2.lE-05 1.2E05 18.5% 

Total ILCR: -- __ Total HI: 2.7E-05 100.0% Total ILCR: -- __ Total HI: 6.2&05 100.0% 

NA - Toxicity criterion not available. 

Residential-RME Risk Calc. SWDenn Page 5 of 7 6/l l/2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL 1NGESTlON OFSEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDI (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDVRfDo 

Parameter 
CD1 

ILCR 
CSFo 
HQ 

RfDo 
C 

IR-S 
CF 
A 
EF 
ED 
BW 

AT-C 
AT-N 

Units - 
wWd 

NA 
Wmglkdd) 

NA 
msWd 
mg/kg 
mg/day 
kg/% 

NA 
days/year 

years 
kg 

days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of sediment 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

C CSFo RtDo CD1 % Contrib. CD1 ‘70 Contrib. CD1 % Contrib. CD1 % Contrib. 
(n%k) l/(mg/kg/d) (mg&g/d) Parameter Total ILCR gg IIQ (m /k Id) HI @gWd) ILCR Total ILCR (mg/kg/d) HQ HI 

2-Metbylnaphthalene 10 NA NA 6.4E-07 -- -- 1.9E-06 -- __ 1.5E-06 _- __ 1.8E-05 -- __ 
Aroclor-1248 2.8 2.OE+00 NA 1.88-07 3.6&07 6.5% 5.3E-07 -_ __ 4.2B07 8.4E-07 6.5% 4.9E-06 -- __ 
Aroclor-1260 40 2.OE+OO NA 2.6B06 5.2E-06 93.5% 7.5E-06 _- __ 6.OE-06 1.2E-05 93.5% 7.OE-05 -- __ 
Diesel Range Organics 11,600 NA NA 7.5E-04 -- __ 2.2E-03 -- __ 1.7E-03 -- -_ 2.OE-02 -- _- 

Total ILCR: 5.58-06 100.0% Total HI: -- __ Total ILCR: 1.3E-05 100.0% Total HI: -- -_ 

NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available. 

Adult 
CS 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 
1 

48 
24 
70 

25,550 
8,760 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

1 .OOE-06 
1 

48 
6 

15 
25,550 
2.190 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE _ JACKSONVILLE, NORTH CAROLINA 

DAD (mgikg/d) = (C*CFAF”ABS*SA*EFCED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Units Des&don 
*WWJ Dermally absorbed dose 

NA Incremental lifetime cancer risk 
1 K~dkg~d) Dermal cancer slope factor 

NA Hazard quotient 
WWd Dermal reference dose 
ms& Concentration of chemical in soil 
k&g Conversion factor 

mg/cm2 Soil to skin adherence factor 
NA Absorption fraction 

mUday Skin surface area available for contact 
days/year Exposure frequency 

years Exposure duration 
kg Body weight 

days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

&j&t 
cs 
cs 
cs 
cs 
cs 
cs 

1 .OQE-06 
0.07 
cs 

5,700 
48 
24 
70 

25,550 
8,760 

Young 
Child - 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-OG 
0.20 
cs 

2,800 
48 
6 
15 

25,550 
2,190 

Parameter 

Carcinogens 
Adult 

Noncarcinogens Carcinogens 
Young Child 

Noncarcinogens 
% Contrib. 

2-Methylnaphthalene 

I 
D: 
__ _ Not applicable. 
NA -Toxicity criterion not available. 

I 
Total ILCR: 3.4E-06 100.0% 1 Total Ill: -- -_ 1 Total lLCR: 5.6E-06 100.0% 1 TotalHI: -- -_ 

Residential-RME Risk Calc. SDDenn Page 7 of 7 6/l 112002 



ADULT AND YOUNG CHILD RESIDENTS. FUTURE SCENARIOS 

ACCIDENTAL INGESTION OF SURFACE SOIL SITE 84 (BUILDING 45 AREA). BEFORE NON-TCRA 
CENTRAL TENDENCY 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE JACKSONVILLE. NORTH CAROLINA 

CD1 (!&g/d) = (C*IR*CF*R*EF*ED)/(BW*AT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

PZlIaoleter 
CD1 

ILCR 
CSFo 

Description 

Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 

HQ 
RlDO 

C 
IR-S 

CF 
n 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2.Metbylnaphthale,le 

Benzo(Gnthracene 
Benzo(a)pywe 
Beozo(b)fluoranthene 
Benzo(k)fluorantheile 
Carbazole 
Clll-)W1e 
Dibenz(a.h);u:tllracene 
Fluoranthene 
Indeno(l,2.3-cd)pyrene 
Napbtbalene 

PyCelX 
4,4’-DDD 

Chlordane, alpha- 
Chlordane, gamma- 
Dieldttn 
Heptacblor 
Heptacblor Epoxide 
Aroclor- 17.48 
AroclOr-1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 

lroo 
Thallium 

NOTES: 
._ - Not applicable 

NA 

mglkg/d 

“‘w% 
mg/day 

kghng 
NA 

days/year 
YeUS 

kg 
days 

days 

C CSFo 

wxk) /(mg/kg/d 

I .96 NA 
69.0 7.3E.01 
30.5 7.3EcOO 
40.9 7.3E-01 
18.7 7.38-02 
3.16 2.OE.02 
96.0 7.38-03 
1.41 7.3E+OO 
243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 ” 
58 J.SE-01 t’ 

0.32 1.6E+Oi 
22 Q.SE+OO 
4.5 9.1E+OO 
I.51 2.0EcM) 

0.975 2.OE+OO 
54.6 2.OEtOO 

0.207 NA 
470 NA 
1.22 NA 
3.49 l.SE+OO 

2.260 NA 
0.31 NA 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

RtDO 

m&g&I 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.0&02 

,024 (’ 
.OE-04 ” 

S.OE-OS 
S.OE-04 
I .3E-05 

NA 
2.OE-OS 

NA 
NA 
NA 

4.OE-04 

3.OE-04 
3.OE-01 
6.6E-05 

l- 

CD1 
mg/kg/d) 

1.2E-07 
4.1E-06 

1.8E-06 
2.4E-06 
l.lE-06 

1.9E-07 
5.78-06 
8.38-08 
1.4E-OS 

5.2E-07 
3.1E-08 

LSE-OS 
1.8E-07 

2.88-06 
3.48-06 
1.9E-08 

1.3E-06 
2.68-07 
8.98-08 
S.7E-08 
3.2E.06 

1.2E-08 
2.X8-05 

7.28-08 
2.1E.07 

1.3E.04 
I .8E-08 

otal ILCR 

arcinogen 

ILCR 
8 Contrib. 
‘otal ILCR 

_. _. 

3.OE-06 8.1% 
1.36.OS 35.6% 
1.8E-06 4.8% 
8.OE-08 0.2% 
3.7&09 0.0% 
4.IE-08 0.1% 
6.1E-07 1.7% 

__ __ 

3.X8-07 1.0% 
__ __ 

._ 

4.28-08 
9.98-07 
I .2E-06 
3.OE-07 
S.SE-06 
2.4&06 
l.8E-07 
l.lE-07 

6.48-06 
._ 

__ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
O.S% 
0.3% 
17.5% 

__ 
_. 
__ 

3.1E-07 
_. 
.I 

-_ 
__ 

0.8% 
_- 
._ 

Y0Ulg 
m &@ 

CS cs (Chemical Specific) 

cs cs 

cs CS 

CS a 
cs cs 
cs cs 
50 100 

l.OOE-06 l.OOE-06 
1 1 

234 234 
9 6 

70 IS 
2s.sso 2S.SSO 
3.285 2,190 

CD1 
(mg/kg/d) 

9.OE-07 
3.2E.05 

I .4E-O5 
1.9E.OS 

8.58-06 
1.4E-06 
4.48-05 
6.SE-07 
l.lE-04 

4.OE-06 
2.4E-07 

l.lE-04 
1.4E.06 
2.2E.05 
2.7E-OS 
l.SE-07 
1 .OE-OS 
2.18-06 
6.98-07 
4.58-07 
2.SE-05 

9SE-08 
2.2E-04 

5.68-07 
1.6E-06 

l.OE-03 
l.4E-07 

ncarcino@ 

HO 
. . 
_. 
__ 
__ 
__ 
._ 
__ 
_. 

2.8E-03 
._ 

1.2E.05 
3.8&03 

__ 

4.4E.02 
5.3E.02 
2.98-03 
2.OE-02 
I .6E-01 

_. 

2.2E.02 
__ 
-_ 
_. 

1.4E.03 
5.38-03 
3.4E-03 
2.1E-03 

t Contrib 

HI 
._ 

_. 
_. 
. . 
._ 
._ 
_. 

0.9% 
._ 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
_. 

7.0% 
._ 

YOW 

CD1 
:m@k;/kF/d) 

7.28-07 
ZSE-05 

I.iE-05 
l.SE-OS 
6.88-06 
l.ZE-06 
3.58-05 
S.ZE-07 
8.9E-05 
3.28-06 
1.9E-07 

9.2E-05 
1.18-06 
l.SE-05 
2. I E-OS 
t.2E-07 
S.lE-06 
I .6E-06 
SSE-07 

3.68-07 
2.OB-OS 
7.6E-08 
1.7E-04 
4.58-07 

1.3E-06 
8X-04 
l.lE-07 

arcinogen 

ILCR 

_. 

l .XE-OS 

8.1E-05 
I.E.05 

S OE-07 
2.38-08 
2.68-07 
3.88-06 

._ 

2.48-06 
. . 
_. 

2.68-07 

6.2E-06 
7.48-06 
I .9E-06 
3.68-05 
I .SE-OS 
l.lE-06 
7.1E-07 
4.OE.05 

. . 

._ 
_. 

l.9E-06 
._ 

._ 

% Contrib. 
rota1 ILCE 

._ 

8.1% 
3S.6% 
4.8% 
0.2% 
0.0% 
0.1% 
1.7% 

__ 

1.0% 
__ 
._ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
0.5% 
0.3% 
17.5% 

._ 

_. 
_. 

0.8% 
__ 
_. 

1 
otal ILCR: 2.3&04 100.0% 

:hild 
Nor 

l- 
-Es-- 
h/Wdd) 
8.48-06 
2.98-04 
1.3E54 
1.7E-04 
8.OE-OS 
1.3E-OS 
4.1E-04 
6.OE.06 
J .OE-03 
3.8E-OS 

2.2E-06 
1. LE-03 

1.3E-05 
2.1E-04 
ZSE-04 
1.4E-06 
9.4E-OS 
I .9E-OS 
6.4E-06 
4.28-06 
2.38-04 
8.9&07 

2.OE-03 
X28-06 
l.SE-OS 
9.7E-03 

1.3E-06 

HQ 
._ 
. 
__ 
. . 
_. 
. . 
. . 
._ 

2.68-02 
_. 

l.lE-04 

3.6E-02 
._ 

4.IE-01 
S.OE-01 
2.78-02 
1.9E-01 
I SE+00 

_. 

Z.JE-01 
. . 
__ 
_. 

1.3E-02 
S.OE-02 

3.2E-02 
2.OE.02 

lo Contrib. 
HI 

__ 

._ 
__ 

__ 
._ 

__ 
._ 

0.9% 
_. 

0.0% 
1.2% 

._ 

13.7% 
16.6% 
0.9% 

6.3% 
49.5% 

__ 

7.0% 
._ 
._ 

._ 

0.4% 
1.7% 

1.1% 
0.7% 

Total HI. 3.OE+OO 100.0% 

NA -Toxicity criterion not available. 
(1) Value for cblordane 

Cnlc. sstng Pa, 13 



ADULT AND YOUNG ClflLD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LFJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (@kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 
YOUllp 
Q.&! 

cs (Chemical Specific) 

cs 
CS 
CS 
cs 
cs 

I .00E-06 
0.2 
CS 

2.cm 
234 

6 
15 

25,sso 
2.190 

days 
days 

C 

&&& 

1.96 
69.0 

30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
ISI 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

I .WE-06 
0.07 
cs 

5mo 
234 

9 
70 

25.550 
3.285 

DeSCI-itXiOll 

DennaUy absorbed dose 
Incremaal lifetime cancer risk 

Dennal cancer slope factor 
Hazard quotient 
De& reference dose 
collcelltratioll of clamical it1 soil 
Conversion factor 

Soil to skin adherence factor 
Absorption fraction 
Skii surface area available for cot 
Expsure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Avernr+g time, nowucinogens 

m 
DAD 
ILCR 
csw 

HQ 
RtDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Parantrr 

._ - Not npplicable. 

ABS 

0.01 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 

0.14 
0.01 
0.01 

0.001 
0.0.5 

0.001 
0.001 

l- I 

RlDd 
&l&&l 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
NA 

l.6&02 
9.38-03 

I.OE4 I’ 
LOE-04 I’ 
2.5E-05 
3.68-04 
9.4E.06 

NA 
1.8E-05 

NA 
NA 
NA 

8.0&06 
I.E.44 
4.5E-02 
9.98-06 

3hild 
NO! 

A 

ILCR 
b Coatrib. 
‘otd II&R 

._ _. 

8.7E.06 18.1% 

2.4E-05 49.7% 
3.28-06 6.7% 
l.SE-07 0.3% 
6.8&09 0.0% 
1.2E-07 0.3% 
1.8~06 3.7% 

. . _. 

l.lE-06 2.3% 
_. _. 
__ . . 

4.28-09 0.0% 
3.58-07 0.7% 
4.2B07 0.9% 
4.2B08 0.1% 
5.78-07 1.2% 
2.38-07 0.5% 
2.OE07 0.4% 
1.3E-07 0.3% 
7.OE-06 14.6% 

_. . . 
_. 
_. 

L.tJE-“1 
. . 
. . 

__ 

_. 

0.3s 
_. 

_. 

Ho 
. . 
. . 
. . 
. . 
*. 
_. 
. . 
. . 

6.38-04 
_. 

l.lE-06 
8.68-04 

. . 

ISE-02 
1.9E-02 
4. I E-04 
2.OE-03 
l.SE.02 

_. 

2.48-02 
_. 
_. 
_. 

4.98-04 
2. /h-W 
1.6E-04 
9.9E.05 

f 
DAD 

[mng/kg/d) 

6.38-08 
2.9E-05 

I .3E-05 
1.7E-05 
7.8&06 
1.3E-06 
4.OE-OS 
5.9&07 
7.88-06 
3.75-06 
1.7E-08 
8.OE.06 
9.68-08 
6.28-06 
7.48-06 
l.OE-08 
7.18-07 
1.4E-07 
6.8E-07 
4.48-07 

2.48-05 
6.68-09 

l.SE-05 
3.9&09 
3.4k0, 
7.28-M 
9.8E-IO 

ILCR 

. . _. 

3. I E-05 18.1% 
8.58-05 49.7% 
l.lE-05 6.7% 
5.28-07 0.3% 
2.48-08 0.0% 
4.38-07 0.3% 
6.38-06 3.7% 

. . . . 

3.98-06 2.3% 
. . . . 
. . . . 

ISE-08 0.0% 
1.28-06 0.7% 
ISE-06 0.9% 
ISE-07 0.1% 
2.OE-06 1.2% 
8.38-07 0.5% 
6.98-07 0.4% 

4.48-07 0.3% 

2.5E-05 14.6% 
_. _. 

_. 
._ 

_ _- ^_ 
>.bC-VI 

_. 
_. 

7% Conuib. 

HI 
_. 
_. 

. . 

. . 
_. 

. . 

._ 

0.8% 
. . 

0.0% 
1.1% 

. 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

._ 

30.0% 
__ 

-. 
_. 

0.6% 
_ . 
3.W” 
0.2% 
0.1% 

DAD 
:tnglkgld) 

2.98-08 

I .3E-OS 
588.06 

7.88-06 
3.68-06 
6.OE-07 
1.8E-05 
2.78-07 
3.68-06 
l.7E-06 
7.78-09 
3.78-06 
4.4B-08 
2.8E.06 
3.4E-06 
4.7E-C9 
3.28-07 
6.68-08 
3.lE-07 
2.OE-07 
l.lE-05 
3.OE-09 
6.98-06 
1.8E-09 

_- __ 
1.Y.P”I 
3.38-06 
4.x-IO 

Total HI: 8.1E-02 ico.O% otnl ILCR. 

L Cootrib. 

HI 
__ 
_. 

. . 

. . 

. . 

. . 

. . 

. . 

0.8% 
._ 

0.0% 
1.1% 

._ 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

. . 

30.0% 
_. 

-. 
_. 

0.6% 
3.4% 

0.2% 
0.1% 

DAD 
(mnglkgld) 

3.38-07 
ISE-04 

6.8E-OS 
9. IE-0.5 
4. I E-OS 
7.OE-06 
2.lE-04 
3. I E-06 
4.2E-OS 
2.OE.05 
9.OE-08 
4.38-05 
5. I E-07 
3.3E-OS 
4.OE.05 
5.58-08 
3.88-06 
7.78-07 
3.68-06 

2.3E-06 
1.3E-04 

3SE-08 
S.OE-05 
2. IE-08 
i.BE-06 
3.9E-05 

5.2E-W 

-EL 
__ 
_. 
__ 
. . 
. . 
._ 
._ 
._ 

3.4E.03 
._ 

5.6E-06 
4.6E-03 

._ 

8.2E-02 
9.98-02 
2.28-03 
I.OE-02 
8.2E-02 

._ 

1.3E-01 
._ 
. 
__ 

2.68-03 
i.jE-92 
8.6&04 
5.38-04 

CSFd 
/(n&E/d) 

NA 
2.4E+C0 

lSE+Ol 
1.56+00 
l.SE-01 
4.OE.02 
2.48-02 
2.4E+Ol 

NA 
2.4E+@J 

NA 
NA 

3.4E-01 
4.4E-01 ” 
4.4E-01 ” 
3.2E+Ol 
6.3E+oO 
:.3E+Ol 
2.2E+ca 
2.2E+CQ 
2.2EtCQ 

NA 
NA 
NA 

,.,0+w 
NA 
NA 

8.1E-09 
3.78-06 
1.6E-06 
2.2&06 
l.OE-06 
1.7E-07 
S.lE-06 
7.6E-08 
I .OE-06 
4.7B-07 
2.28-w 
LOE-06 
1.2E-08 
7.9E-07 
9.6E-07 
1.3E.09 
9.1E.08 
1.9E-08 
8.78-08 
5.68-08 
3.1E-06 
&SE-IO 
1.9E-06 
S.OE-IO 
4.Jb”B 
9.3&07 
1.3E-IO 

‘otal ILCR Total HI: 4.3E-01 lcQ.O% 

NA - Tuxicity criterion not svaileblt: 
(1) Value for chlordmle 

Residential-CT Risk Calc, SShmx 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE soa - snx x4 (BULLDING 45 AREA) - BEFORE NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE JACKSONVILLE, NORTH CAROLINA 

CDI (m&/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (IIPEF) 

fLCR = CDI*CSFi 
Ho = CDl/RlDi 

YOUng 
&!& QlilJ 

cs cs (Chemical Spccitic) 
cs 

cs 
cs 

cs 
cs 
cs 
cs 

&g,gg& m Descriwioll 
CDI @kg/d Chronic daily intake 
ILCR NA lncrementaJ lifetime c-r risk 
CSFi I/(mg/kg/d) 
HQ NA 
RlDi mg/kg/d 
Ci4 mghn3 

Hazard quotient ’ 
lnhulatioll reference dose 
Comenrratio~~ of chemical in air as fughive 

C wk 
PEF m3kg 
RR m3rhour 
ET hours/day 
EF days/yew 

dusts cs 
Concentration of chemical h soil cs 

.32EtO9 
0.80 

cs 
cs 

1.32E+O9 
0.63 

24 24 
234 234 

9 6 
70 15 

25,550 25.550 
3.285 2,190 

ED years 
BW k6 

AT-C days 
AT-N days 

pi& 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
151 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

Ca 
(mg/m3) 

1.488-09 
5.23&08 
2.31E.08 
3.10@-08 
1.41E.08 
2.3PBO9 
7.278-08 
1.07E-09 
1.84E-07 
6.66~09 
3.988-10 
I .89&07 
2.278-09 
3.648-08 
4.39&08 
2.428-10 
1.678-08 
3.418-09 
1.14E-OP 
7.398-10 
4.13E-08 
1.57E-IO 
3.56B07 
9.2SE.10 
2.6.5E.OP 
1.71E06 
2.32&10 

I -7- l- 

CDI 
&&kJ 
3.4E-I I 
1.2E-OP 
5.2ElO 
7.OElO 
3.2E.IO 
5.4E-11 
I .6E-09 
2.4E-I I 
4.2E.OP 
l.SE-IO 
9.OE12 
4.3509 
.5.1E-11 
8.2E-10 
9.9hlO 
SShl2 
3.8E-10 
7.7E-11 
2.6E-1 I 
1.7E-II 
9.3E-IO 
3.5512 
S.OE-OP 
2.lE-II 
6.OE.1 I 
3.PE.08 
5.3512 

L 

CDI 
@J/&Q 
2.68-10 
9.2E-09 
4.1hO9 
5.4&OP 
2.5E-O9 
4.2E-IO 
I .3h08 
I.9610 
3.2E.08 
I .2E-09 
7.OE-11 
3.3B08 
4.OE10 
6.48-09 
7.7E-09 
4.3E-I 1 
Z.PE-OP 
6.OE.10 
2.OE.IO 
1.3E-IO 
7.3~OP 
2.8E-1 I 
6.3E-08 
1.6E-IO 
4.7E.IO 
3.OE.07 
4.IE-11 

CD1 
&kJpJ 

8.2GI I 
2.9&OP 
1.3E-09 
1.7E-O9 
7.8E-IO 
1.3E.IO 
4.OE.09 
5.9E-I I 
1 .OE-08 
3.7E-IO 
2.2E-I I 
l.OE-08 
l.ZE-10 
Z.OE-09 
2.4&09 
1.3E.I I 
P.ZE-10 
l.PE-10 
6.3E.I 1 
4.1E-ll 
2.38-09 
S.lE-12 
2.OE-08 
5.1E.II 
1.58-10 
9.48-08 
1.3E11 

0ta1 ILCR 

:hild 
:arcinogen 

ibcodrib. 
btal ILCR HQ 

. 

. . 
_. 
. . 
__ 
._ 
. . 
._ 

3.OE-06 
. . 

3.OE-07 
4.OE-06 

__ 

l.ZE-04 
1.4E-04 
3. I E06 
2.1 E-05 
1.7E-04 

. . 

2.48-05 
. . 
. . 
. . 
._ 
. . 
_. 
__ 

arcinogen! 

-EL 
. . 

3.7E-10 
1.6E-09 
2.2ElO 
9.9&12 
l.lE-12 
5.lE.12 
7.5E-I I 

._ 

4.7E-11 
. . 
_. 

l.ZE-II 
2.PE-10 
3.5E-10 
8.8Ell 
1.7EOP 
7.OE-10 
5.2E-II 
3.3E.I 1 
I .PEoP 

. . 
_. 
__ 

9.OE-10 
. . 
. . 

Bcontrib 
rotai ILcF 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

0.6% 
. . 
. . 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
. . 
__ 
__ 

10.8% 
._ 
_. 

mcarcinoge 

HQ 
_. 
. . 
__ 
._ 
_. 
_. 
_. 
._ 

8.lE-07 
_. 

8.28-08 
l.lh06 

.- 

3.2E-05 
3.PB-05 
8.5E07 
5.9&06 
4.6E-05 

. . 

6.5&06 
. . 
. . 
. . 
. . 
._ 
._ 
. . 

. . 

. . 
0.6% 

_. 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
_. 

4.9% 
. . 
. . 
. 

. . 

. . 

. . 

. . 

UCR 

. 

8.PE.10 
3.PE-09 
5.3E-10 
2.4E-I I 
2.6&12 
l.ZE-I I 
1.88-10 

. . 

l.lE-IO 
. . 
. . 

3.OE-11 
7.OE-IO 
8.5E.IO 
2.lE-10 
4.2E-O9 
1.7E-09 
1.3E-10 
8.IE-II 
4 SE-09 

. . 

. . 

2.2E-09 
__ 
. . 

__ 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

0.6% 
. . 
. 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 
22.4% 

_. 
. . 
. . 

10.8% 
. . 
. . 

CDI 
@l&g 
P.SEIO 
3.4E.08 
1.5E-08 
Z.OE-08 
P.lE-09 
l.SE-O9 
4.7508 
6.9E-IO 
I .2E-07 
4.3~09 
2.6E-IO 
l.ZE-07 
I .5E-09 
2.3B08 
2.8&08 
1.6E-10 
l.lE-08 
2.2~.09 
7.3E.IO 
4.7E-10 
2.6808 
1.OhIO 
2.38-07 
5.9E-10 
1.7E.09 
l.lE-06 
1.5E-IO 

& Canlrib. 

H1 
. . 
__ 
. . 
. . 
. . 
_. 

. . 

0.6% 
__ 

0.1% 
0.8% 

_. 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
. . 

4.9% 
. 
. . 

_. 
._ 
. . 
. . 

CSFi 
QlpJg 

NA 
3.w01 
3.1E+M) 
3.IE-01 
3.lE-02 
2.OE02 
3. I E-03 
3.1E+oo 

NA 
3.1EOl 

NA 
NA 

2.4E-01 
3SE-01 ( 
3.5E-01 (’ 
1.6E+Ol 
4.6E+CO 
9. IECOO 
2.OEtOO 
2.OE+@J 
2.OEUM 

NA 
NA 
NA 

1 .:rE+Ol 
NA 
NA 

RfDi 
m 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.6B04 
3.OE02 

1.0;:4 0 
:.oE-o4 ” 
5.ol?-05 
5.oE-O4 
I .3EO5 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Parameter 

I-Methylnaphrhalene 
Benzo@)anthmcene 
Benzo(a)py~ene 
Benzo@)fluoranthene 
Benzo(k)tluor~,rllew 
Carbazole 
Chryrew 
Dibwz(a,h);uahracex 
FlUOI~tille 
Im&$l,2,3-cd)pyre1,e 
Naphtha& 

pyrcw 
4,4’-DDD 
Chlordime. alphil- 
Clllord;me, gamma- 
Dieldrin 
Heprachlor 
Hcpmchlor Epoxide 
Ardor-1248 
Aroclor-1254 
Aroclor-IZM) 
Gilsoline Rslge Orga,ics 
Diesel Rslge Organics 
Alltimany 
Arsenic 
Iron 
Thallium 

‘) 2 
‘I 2 

Torn! H1: 4.88-04 100.0% 

t!QIES: 
. . - Not applicable. 
NA - Toxicity cr11erio11 IWI available. 

(I) Value for chlordzme 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CD1 (@kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RtDo 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RtDo 

Units Descrlntion 
mpncdd Chronic daily intake 

NA Incremental lifetime cancer risk 
WwWd) Oral cancer slope factor 

NA 
m&N 
mg/kg 
mg/day 
kg/mg 

NA 
days/year 

yCil3 
kg 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Young 
Adult w 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
CS cs 
cs cs 
50 100 

1 .OOE-06 l.OOE-06 
1 1 

234 234 
9 6 

70 15 
25,550 25.550 
3,285 2,190 

I 1t 

days 
days 

bwikg~ 

57.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

C 
IRS 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 

NC 

T 
A 

% Contrib. 
rotal ILCR 

_- 
1.5% 
1.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

-- 

CD1 
h&k-l) 
2.78-05 
2.28-06 
l.lE-06 
I .3E-06 
8.2E-07 
4.4E-07 
3. IE-06 
3.2E-07 
7.98-07 
2.48-08 
4.4E-05 
2.4E-06 
l.lE-03 

- Youn 
Zarcinogen 

ILCR 

S 

< 

7 

% Contrib. 
rota1 ILCR 

_- -_ 
1.3E-06 1.5% 
6.6E-06 7.9% 
7SE-07 0.9% 
4.8E-08 0.1% 
7.OE-09 0.0% 
1 .SE-08 0.0% 
1.9E-06 2.2% 
4.68-07 0.5% 
3.OE-07 0.4% 
7.OE-05 83.1% 
2.9E-06 3.4% 

-- -_ 

- 
:arcinogen 

IICR 

S 

CD1 
h?lWd~ 1 

3.4E-06 
2.8E-07 
1.5E-07 
1.7E-07 
1 .OE-O7 
5.6E-08 
3.9E-07 
4.1E-08 
1 .OE-O7 
3.1E-09 
S.6E-06 
3.1E-07 
1.4E-04 

-_ 
2.OE-07 
l.lE-06 
1.2E-07 
7.7E-09 
l.lE-09 
2.9B09 
3.OE-07 
7.48-08 
4.98-08 
l.lE-05 
4.6E-07 

_- 

mcarcinogc 

-EL 
__ 
_- 
-_ 
__ 
_- 
__ 
_- 
_- 
-_ 

4.48-03 
__ 

7.5&02 
3.3E-02 

ncarcinog! 

-EL 
__ 
-- 
__ 
__ 
__ 
-_ 
-- 
_- 
__ 

4.88-04 
-_ 

8.OE-03 
3.68-03 

% Contrib. 
HI 

CD1 
bwW@ 
2.1E-OS 
1.7E-06 
9.1E-07 
I .OE-O6 
6.SE-07 
3.5E-07 
2SE-06 
2SE-07 
6.38-07 
I .9E-O8 
3.5B05 
1.9E-06 
8.6E-04 

% Contrib. 
HI 

__ 
__ 
-- 
__ 
__ 
-- 
-_ 
_- 
-_ 

3.9% 
_- 

66.4% 
29.7% 

CD1 
bg/kg/d) 

2SE-04 
2.OE-05 
l.lE-05 
1.2E-05 
7.6E-06 
4.1E-06 
2.9E-05 
3.OE-06 
7.38-06 
2.28-07 
4. I E-04 
2.2E-05 
I .OE-02 

_- 
-- 
-_ 
__ 
__ 
-- 
_- 
-_ 
-_ 

3.9% 
__ 

66.4% 
29.1% 

1 ?otal IIXR: 1.4E-0.5 100.0% Total HI: 1.2E-02 100.0% ‘otal ILCR 8.4E-05 100.0% Total HI: l.lE-01 100.0% 

CSFo RiDo 
OWkg/d: ‘mg/kg/d) 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.3E-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+00 NA 
7.3E-01 NA 
1.6E+Ol S.OE-OS 
2.OE+OO NA 
1.5E+tXl 3.OE-04 

NA 3.OE-01 I Iron 

NOTES: 
-- - Not applicable. 
.r. ~YA - Tuxiciiy criierion noi available. 
(1) Value for chlorddne 

Residential-CT Risk Calc. SSlng Page I of 3 6/6/2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CFAF*ABS*SA*EpED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 

Units - 
w%‘d 

NA 
Il(m@kdd) 

Des&lion Adult 
Dermally absorbed dose CS 
Incremental lifetime cancer risk cs 
Dermal cancer slope factor cs 

Child 
z- (Chemical Specific) 

cs 
cs 
cs 
cs 
cs 

I .OOE-06 
0.2 
cs 

2,000 
234 

6 
15 

25,550 
2,190 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

NA 

mdkdd 
“@kg 
Ww 

mglcm2 
NA 

cm2lday 
days/year 

years 

kg 
days 
days 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in toil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 
cs 
cs 

I .OOE-06 
0.07 
cs 

5,000 
234 

9 
70 

25,550 
3,285 

C 
(mglkg) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

1 A 

b Co&b. 
‘otal ILCR 

__ 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 
74.8% 
1.5% 

__ 

Jhild 
N,- 

YOUtl 

% Contrib. 
rota1 ILCR 

t 

DAD 
(“@dd) 

1.9E-06 
2.OE-06 
l.OE-06 
I .2E-06 
7.4E-07 
4.OE-07 
2.8E-06 
2.98-07 
7.2E-07 
1.7E-09 
4.38-05 
fi.lE-07 
7.5E-06 

- 
:arcinogen 

ILCR 

-_ 
6.0~-07 
1.9E-06 
2.2E-07 
1.4E-08 
2.OE-09 
8.5E-09 
8.8E-07 
2.2&07 
6.98-09 
1.2E-05 
2.4E-07 

__ 

ncarcinogl 

HQ 
-- 
__ 
_- 
__ 
__ 
__ 
__ 
_~ 
__ 

6.78-05 
__ 

4. I E-03 
I .7E-04 

Zarcinogen 

ILCR 

-_ 

2.1E-06 
6.98-06 
7.8&07 
S.OE-08 
7.2E-09 
3.OE-08 
3.1E-06 
7.78-07 
2.4E-08 
4.4&05 
8.58-07 

~“carci”ogf 

HQ 
-_ 
_- 
__ 
__ 
-_ 
_- 
__ 
-- 
__ 

3.6E-04 
__ 

2.2E-02 
8.9E-04 

CSFd RtDd DAD 
Il(mglk@d .m’Wd) MWWd) 

NA NA 2.48-07 
2.4E+O’J NA 2.6E-07 
l.SE+Ol NA 1.3E-07 
1.5EtOO NA 1.5E-07 
l.SE-01 NA 9.5B08 
4.OEO2 NA 5.1EO8 
2.4E-02 NA 3.68-07 
2.4E+Ol NA 3.7&08 
2.4E+OO NA 9.2&08 
3.2EcOl 2.5E-05 2.1E-10 
Z.ZE+oO NA 5.5E-06 
3.7EtOO l.ZE-04 6.5B08 

NA 4.5E-02 9.78-07 

‘otal ILCR; 

k Contrib 
HI 

__ 
__ 
__ 
__ 
-_ 
__ 
__ 
__ 
__ 

1.5% 
-_ 

94.6% 
3.8% 

DAD 
Wkg/d) ( 

8.58-07 
9.1 E-07 
4.7E-07 
5.3E-07 
3.4E-07 
1.8E-07 
1.3E-06 
1.3E-07 
3.3E-07 
7.6E-10 
2.OE-05 
2.3E-07 
3.4806 

L Contrib. 
Hl 

-_ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

1.5% 
__ 

94.6% 
3.8% 

DAD 
(mgnttid) 

9.9E-06 
l.lE-05 
5.58-06 
6.2E-06 
4.OE06 
Z.lE-06 
l.SE-05 
l.5E-06 
3.8&06 
8.9E-09 
2.3E-04 
2.7E-06 
4.OE-05 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorsnthene 
Benzo(k)fluoranthene 
Carbazole 
Cluysene 
Dibenz(a.h)anthracene 
Indeno(l.2,3-cd)pyrene 
Dieldrin 
Arcclor-1260 
Arsenic 
IIOll 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

(I) Value for chlordane 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

Total HI: 4.3E-03 lOO.O”h Total HI: 2.3B02 100.0% 

Res&xin I( Calc. SSDenn P. .3 



ADULT AND YOUNG CIllLD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)I(BW*AT) 
Where: Ca = C * (IIPEF) 

ILCR = CDI*CSFi 
HQ = CDIIRtDi 

PaXll”e!eI 
CD1 

ILCR 
CSFi 

HQ 
RfDi 
Cd 

g&s Descriotion 

w&N Chronic daily intake 
NA Incremental lifetime cancer risk 

1KmglWd) Inhalation cancer slope factor 

w 
cs 
cs 
cs 

NA 

“%‘k’d 
mg/m3 

Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concenuatio” of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 
cs 

Young 
Child 
-EC (Chemical Specific) 

cs 
CS 
cs 
cs 

cs cs 
cs cs 

I .32E+O9 1.328+09 
0.80 0.63 
24 24 

234 234 
9 6 

70 15 
25.550 25,550 
3,285 2,190 

C mdk6 
PEF m3lkg 
RR m3/hour 
ET hours/day 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

/illmeter 

2-Methylnaphthalene 
Be”zo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluora”thene 
Betuo(k)fluoranthene 
ChbZ!0le 

Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2.3-cd)pyre”e 
Dieldrin 
Aroclor-1260 
Arsenic 

hi& 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

l- - 
Zhild A It 

ncwcino@ 
CD1 

OWWd) HQ 
7.7E-09 __ 

6.3E-IO -- 

3.3E-10 __ 
3.7E-10 -_ 

2.4E-10 __ 

1.3E-10 -_ 

8.9E-10 __ 

9.3E-11 -- 

2.3&10 _- 

6.9E-12 I .4E-O7 
1.3E-08 _- 

7.OE-10 __ 

3.lE-07 __ 

Total HI: 1.4E-07 100.0% 

% Conuib 
HI 

__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
-- 

100.0% 
._ 
__ 
__ 

xxarcino& 

HQ 
__ 
__ 
__ 
_- 
-_ 
-- 
__ 
-_ 
__ 

5.lE-07 
-- 
__ 
__ 

:arcinogen: 

ILCR 

_- 
2.5E-11 
1.3E-10 
1.5E-11 
9.5E-13 
3.3E-13 
3.68-13 
3.7E-11 
9.1E-12 
1.4E-1 I 
3.3&09 
I .4E-O9 

.- 

:arcinogem 

ILCR 

__ 

6.lE-11 
3.2E-10 
3.6E-11 
2.3&12 
7.9&13 
8.6B13 
9.OE-11 
2.2E-I 1 
3.5E-I I 
8.OE-09 
3.38-09 

ca CSR RfTX CD1 
(mdm3) :I(mgikgld: OWW4 OWkdd) 

4.396-08 NA NA 9.9E-10 
3.618-09 3.lE-01 NA 8.2E-11 
1.888-09 3.1tz+OO NA 4.2E-11 
2.138-09 3.1E-01 NA 4.8E-11 
1.35&09 3.IE-02 NA 3.OE-11 
7.2OE-10 2.OE-02 NA 1.6E-11 
5.08E-09 3.1E-03 NA l.lE-10 
5.27E-10 3.1E+OO NA 1.2E-11 
1.3OE-09 3.1E-01 NA 2.9E-11 
3.948-l 1 1.6Ei.01 5.OE-05 8.9E-13 
7.24E-08 2.OEtOO NA 1.6E-09 
3.988-09 1.5E+Ol NA 9.OE-11 
1.788-06 NA NA 4.OE-08 

‘otal ILCR 

% Contrib. 
rotal ILCR 

__ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

__ 

CD1 
OWWd) 

2.48-09 
2.OE-10 
l.OE-10 
1.2E-10 
7.4E-11 
4.OE-11 
2.8E-10 
2.9E-11 
7.2E-1 I 
2.2E- 12 
4.OE-09 
2.2E-10 
9.8E-08 

X Contrib. 
rail ILCR 

__ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

CD! 
hG$J) 

2.8E-08 
2.3E-09 
I .2E-09 
1.4E-09 
8.6E-10 
4.6E-10 
3.38-09 
3.4E-10 
8.3E-10 
2.5E-I I 
4.6E-08 
2.6B09 
l.lE-06 

Ire Contrib. 
HI 

-. 
-- 
-- 
_- 
_- 
_- 
._ 
_- 
__ 

100.0% 
__ 
__ 
__ 110” 

Total HI: 5.1E-07 100.0% 

__ - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INGESTION OF GROUNDWATER AS DRINKING WATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*EF*ED)/(BW*AT) 
lLCR = CDI*CSFo 

HQ = CDl/RtDo 

Pararnerer Units Descriation 
CD1 mglkgld Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 
CSFo 1 /(m&a/d) Oral cancer slope factor 
HQ 

RfDo 
C 

IR-W 
EF 
ED 
EW 

AT-C 
AT-N 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthdlene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
IrOll 

Mdngdnese 

Thallium 

_ 
NA 

mg/kg/d 
m@- 
UddY 

ddysfyear 
yedI3 

kg 
days 
days 

Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

l- 

C CSFo RfDo CD1 
(mgW ./(mg/kg/d) Owed) [mgikg/d) 

0.0034 5SE-02 3.OE-03 5.6E-06 
0.016 6.1E-03 1 .OE-02 2.6E-05 

0.00105 NA NA 1.7E-06 
0.0022 NA 2.OE-02 3.6E-06 

0.0000167 9.1E+OO 1.3E-0.5 2.8B08 
0.044 NA 5.OE-04 7<3E-05 
0.011 NA 4.OE-04 l .SE-05 
0.03 1 SE+00 3.OE-04 4.9E-05 
67.7 NA 3.OE-01 l.lE-01 
0.45 NA 2.4E-02 7.4E-04 

0.0057 NA 6.6E-05 9.4E-06 

‘otal lLCR 

:mcinogen! 

lLCR 

3.1E-07 
1.6E-07 

_- 
-- 

2.5E-07 
-_ 
__ 

7.4E-05 
__ 
-_ 
_- 

% Contrib. 
Total ILCR 

0.4% 
0.2% 

-- 
__ 

0.3% 
__ 
__ 

99.0% 
__ 
__ 
_- 

Young 
a Child 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
1.4 1 .o 
234 234 
9 6 

70 15 
25,550 25,550 
3,285 2,190 

CD1 
(mg/kg/d) 

4.4E-05 
2.1E-04 
1.3E-05 
2.8E-05 
2.lE-07 
5.6E-04 
1.4E-04 
3.8E-04 
8.7E-01 
5.8E-03 
7.3E-05 

NC 
T 

mcarcinoge 

HQ 

1.5E-02 
2.1E-02 

% Contrib. 
HI 

0.2% 
0.3% 

_- -- 
1.4E-03 0.0% 
1.6E-02 0.2% 
l.lE+OO 16.0% 
3.5E-01 5.0% 
1.3E+OO 18.2% 
2.9E+OO 41 .O% 
2.4E-01 3.4% 
l.lE+OO 15.7% 

Total HI: 7.1E+OO 100.0% 

CD1 
(mgikg/d) 

I .2E-05 
5.9E-05 
3.8B06 
S.lE-06 
6.1 E-08 
l .bE-04 
4.OE-05 
l.lE-04 
2.5E-01 
1 &E-03 
2.1 E-05 

7 
l- 

Your 
:arcina ens 

% Contrib. 
ILCR ? Total lLCR 

6.98-07 

~ 

0.4% 
3.6E-07 0.2% 

-- __ 
-- -- 

5.6E-07 0.3% 
__ _- 
__ -_ 

1.6E-04 99.0% 
-- _- 
__ _- 
-- __ 

-otal lLCR: I .7E-04 100.0% Total HI: 2.4E+Ol 100.0% 

Child 
No 

T 
CD1 

(q/kg/d) 

I .5E-04 
6.8E-04 
4.5E-05 
9.4E-05 
7.1E-07 
1.9E-03 
4.7E-04 
1.3E-03 
2.9E+00 
1.9E-02 
2.48-04 

ncarcinog! 

HQ 
4.8E-02 
6.8E-02 

__ 
4.7E-03 
5.5E-02 
3.8E+OO 
1.2E+OO 
4.3E+OO 
9.6E+OO 
S.OE-01 
3.7EtQO 

- 

:ns 

i 

k Contrib. 
HI 

0.2% 
0.3% 

__ 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

NOTFS: d 
__ - Not applicable 
NA _ Toxicity criterion not available 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD @g/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDIlRfDo Adj RfD Adj = RtD*AD 

Parameter Units Dew&ion 
DAD w’k’d Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd I I(mglkgld) Dermal cancer slope factor 

Young 
&hlJt Child 

cs CS (Chemical Specific) 
cs cs 
cs cs 

HQ 
RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Hazard quotient cs 
Dermal reference dose cs 
Skin surface area available for contact 20,000 
Exposure frequency 234 
Exposure duration 9 
Exposure time 0.25 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time, noncarcinogens 3,285 
Concentration of chemical in water cs 
Conversion factor l .OOE-03 
Dermal oerwabilitv coefficient cs 

cs 
cs 

7.930 
234 
6 

0.25 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

NA 
%%Yd 

Cm2 

days/year 
YearS 

hours/day 
kg 

days 
days 
WJ 

LJCti 

cmhur 
NA 

C 
hm 
0.0034 
0.016 

0.00105 
0.0022 

0.000016: 
0.044 
0.011 
0.03 
61.1 
0.45 

0.0057 

Adjustment for absorbed dose cs 

Child 

DAD 
bWW-0 
5.2E-07 
1 .OE-06 
l.lE-06 
l.lE-06 
6.7B09 
1.6E-06 
8.OE-08 
2.28-07 
4.98-04 
3.38-06 
4.1E-08 

You 
Carcino ens 

: 
ILCR 

3.1E-08 
3.28-08 

-- 
__ 

I 

8.4&08 
_- 
__ 

8.OE-07 
-_ 
-- 
__ 

1 

I 
9.4E-07 100.0% 

b 
‘otal ILCI 

3.2% 
3.3% 

__ 
__ 

8.9% 
__ 
__ 

84.5% 
__ 
__ 
.- 

‘otal ILCR 1 

It 

S DAD 
‘otal ILCF bawd) 

3.2% 3.3&06 
3.3% 6.58-06 

__ 6.88-06 
__ 7.OE-06 

8.9% 4.2B08 
__ 9.9&06 
_- S.OE-07 

84.5% 1.4E-06 
__ 3.1E-03 
__ 2.1 E-05 
__ 2.6&07 

i -7 lncarcinog! 

HQ 
2.2E-03 
6.OE-03 

k Contrib. 
HI 

0.5% 
1.4% 

_- _- 
8.OE-04 0.2% 
8.3E-03 1.9% 
7.3802 16.5% 
1.2E-01 26.3% 
2.1 E-02 4.7% 
1.3501 28.7% 
4.OE-02 9.0% 
4.9E-02 11.0% 

‘arcinoger 1s 

CSFd RiDd DAD 
4@W? :mglkgld! OwWU 
5.98-02 2.8E-03 4.2E-07 
3.1E-02 2.OE-03 8.4E-07 

NA NA 8.8B07 
NA 1 xx-02 8.9B07 

1.3E+!ll 9.4&06 5.4E-09 
NA 2.5&04 1.3E-06 
NA S.OE-06 6..5&08 

3.7E+OO 1.2E-04 1.8E-07 
NA 4.5502 4.OE-04 
NA 9.6&04 2.6E-06 
NA 9.9&06 3.4E-08 

7-Y 
ILCR 

2.5808 
2.68-08 

-_ 
-- 

6.8B08 
__ 
__ 

6.5E-07 
-_ 
__ 
__ 

1 

Noncarcinogens 
t 

HQ 
1.2E-03 
3.38-03 

Eb Contrib 
HI 

0.5% 
1.4% 

-_ __ 
4.3804 0.2% 
4.5&03 1.9% 
3.9&02 16.5% 
6.3E-02 26.3% 
l.lE-02 4.7% 
6.9E-02 28.7% 
2.1E-02 9.0% 
2.6E-02 11.0% 

otal ILCR: 7.6B07 100.0% Total HI: 2.4E-01 100.0% 

DAD 
IWWd) 
6.OE06 
1.2B05 
1.3E.05 
1.3E-05 
7.8E-08 
1.8E-05 
9.3B07 
2.5806 
5.7E-03 
3.8E-05 
4.8E-07 

KP 
‘cmlhour) L 

0.021 
0.0089 
0.1423 
0.069 
0.055 
0.0049 
0.001 
0.00 1 
0.001 
0.001 
0.001 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
IrOIl 

Manganese 
Thallium 

Total HI: 4.4E-01 100.0% 

m: 
-- - Not applicable. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter gJ& 

CD1 mglkgld 
ILCR NA 
CSFi I/(mg/kg/d) 
HQ NA 

RfDi mglkgld 
C mi9- 
Ca mg/m3 

RR m3/hour 
ET hours/day 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

Descrintion 
Chronic daily intake 
incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
234 
9 

70 
25,550 
3,285 

Parameter 

Benzene 
Chloroform 

0.0034 
0.016 

Shower 
Ca CSFi RfDi 

(mg/m3) l/(mg/kg/d) (mg/kg/d) 

4.81E-03 2.7E-02 1.7E-03 
1.80E-02 8.lE-02 8.6E-05 

1 I I I I 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Adult 
Carcinogens Noncarcinogens 

CD1 % Contrib. CD1 % Contrib. 
(mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

1.2E-06 3.2E-08 8.2% 9.lE-06 5.3E-03 1.3% 
4.4E-06 3.5E-07 91.8% 3.4E-05 4.OE-0 1 98.7% 

Total ILCR: 3.9E-07 100.0% Total HI: 4.OE-01 100.0% 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 4.5 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI’CSFo 

HQ = CDI/RtDo 

Parameter Units 
CD1 mgikg/d 
ILCR NA 
CSFo l/(mg/kgld) 
HQ NA 

RfDo mg/kg/d 
C m& 

IR-W Uhour 
ET hours/day 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

Parameter 

Acetone 
Toluene 
Xylenes. total 

C CSFo 
WM.) I/(mgikg/d) 

0.0056 NA 
0.0027 NA 
0.0035 NA 

Descriution 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

NOTES. -. 
_- - Not applicable. 
NA - Toxicity criterion not available. 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
9 

70 
25,550 
3,285 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
48 
6 
15 

25,550 
2,190 

I I I 

Total ILCR: -- -- 1 Total HI: 3.5E-06 100.0% 1 Total ILCR: -- __ 1 Tom1 HI: 8.1E-05 100.0% 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTLAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE _ JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

lLCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDIIRfDo Adj RfD Adj = RtD*AD 

Parameter 
DAD 
ILCR 
CSFd 
1iQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

NA 
1 KWk$4 

NA 
mg/l@d 

cm2 
days/year 

years 
hours/day 

ks 
days 
days 
mN- 
Ucm3 

CdhOUI 

NA 

Descriotion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging titw, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Adult 

cs 

cs 

cs 

cs 

cs 

5,000 

48 
9 

2.6 
70 

25,550 
3,285 

cs 
l.OOE-03 

cs 
cs 

Young 
chjla 
cs (Chemical Specific) 
cs 

CS 

cs 

cs 

2,000 
48 
6 

2.6 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

Parameter 

Acetone 
Toluene 
Xylenes, total 

m: 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

C KP CSFd RtDd DAD % Contrib. DAD % Contrib. DAD % Co&b. DAD % Contrib. 
(w/L) (cm/hour) Il(mgikgld) (mgkgld) (mg/kg/d) ILCR Total lLCR (mg/kg/d) HQ HI (mgikg/d) ILCR Total ILCR (mg/kg/d) HQ HI 
0.0056 0.00057 NA 8.3B02 l.OE-08 -_ __ 7.8E.08 9.4E-07 3.9% 1.2E-08 -- __ 1.5E-07 l .SE-06 3.9% 
0.0027 0.045 NA 1.6E-01 3.8B07 -- __ 3.OE-06 1.9E-OS 77.6% 4.7B07 -- _. 5.5B06 3.5&05 77.6% 
0.0035 0.095 NA l.SE+OO l.OE-06 -- __ 8.lE-06 4.4E-06 18.5% 1.3E-06 -- __ 1.5E-05 8.2E-06 18.5% 

Total ILCR: -- __ Total HI: 2.4E-05 100.0% Total ILCR: _- __ Total HI: 4.5E-05 100.0% 

__ - Not applicable. 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDT (mgikg/d) = (C*IR*CFlFl*EF*ED)/(BW*AT) 
ILCR - CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RfDo 
C 

IRS 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Units Descriotion 
w@g/d Chronic daily intake 

NA Incremental lifetime cancer risk 
W@g/d) Oral cancer slope factor 

NA Hazard quotient 
WWd Oral reference dose 
m&g Concentration of chemical in soil 
m!Wv Ingestion rate of sediment 
Ww Conversion factor 

NA Fraction of soil ingested from site 
days/year Exposure frequency 

years Exposure dumtion 
kg Body weight 

days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor-1260 
Diesel Range Organics 

C CSFo 
bxk) I/(mg/kg!d] 

10 NA 
2.8 2.OE+00 
40 2.OE+OiJ 

11,600 NA 

RfDo 

0 
NA 
NA 
NA 
NA 

Adult 
Carcinogens I Noncarcinogens 

CD1 i 1 % Contrib. 1 CD1 1 1 % Contrib. 
(m.g’kdd) JLCR Total ILCR (mg/kg/d) HQ HI bv!Wd) ILCR Total ILCR (mg/kg/d) HQ HI 
1.2E-07 -- -- 9.4B07 -- -- 7.5E-07 -- __ 8.88-06 -- -- 
3.48-08 6.88-08 6.5% 2.6E-07 -- -_ -- _- 2.1 E-07 4.2&07 6.5% 2.58-06 
4.88-07 9.78-07 93.5% 3.8B06 __ 3.OE-06 6.OE-06 935% 3.5B05 -- _- -- 
1.4E-04 _- -- _- l.lE-03 -- -- 8.7E-04 -- _- I.OE-02 -- 

Total ILCR: I .OE-06 100.0% Total HI: -- __ Total ILCR: 6.4E-06 100.0% Total HI: -- __ 

NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available. 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
50 

I .OOE-06 
1 

48 
9 

70 
25,550 
3,285 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

l.OOE-06 
1 

48 
6 

15 
25,550 
2,190 

Young Child 
Carcinogens I Noncarcinogens 

CD1 1 I %Contrib. I CD1 1 1 %Contrib. 
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ADULT AND YOUNG CHILD RI3lDEtiTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVlLLE, NORTH CAROLINA 

DAD (mglkg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
1LCR = CDI*CSFd 

HQ = CDI/RfDd 

DAD 
lLCR 
CSFd 
HQ 

RfDd 
C 

CF 
AF 

ADS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mg/ktYd 

NA 
~~~~~g4 

NA 
WWd 
m& 
Wmg 

mg/cmZ 
NA 

cm2lday 
days/year 

years 
ks 

days 

Dcscriotion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time. noncarcinogens 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

CSFd 
lKmdkg/d) 

NA 
2.2EiOO 
Z.ZE+OO 

NA 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 
0.07 
cs 

5,000 
48 
9 

70 
25,550 
3,285 

Young 
Child 
cs (Chemical Specific) 
cs 
CS 
CS 
cs 
cs 

1 .OOEOG 
0.20 
cs 

1,745 
48 
6 
15 

2$,550 
2,190 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

RfDd DAD % Contrib. DAD % Co&b. DAD % Co&b. DAD % Co&b. 
0%&/d) (mF/kg/df ILCR Total ILCR (mg/kg/d) HQ HI (m&/d) ILCR Total ILCR (m#kg/d) HQ HI 

NA 8.5&09 _- __ 6.6E-08 -_ __ 2.6E-08 -_ __ 3.1E-07 -- ._ 
NA 3.3B08 7.4E-08 6.6% 2.6807 -- _- 1 .OE-07 2.3E-07 6.6% l.ZE-06 _- __ 
NA 4.7&07 l.lE-06 93.4% 3.7E-06 -- __ 1 SE-06 3.38-06 93.4% 1.7E-05 -- __ 
NA 9.8&06 _- __ 7.6E-05 _- __ 3.OE-05 __ __ 3.5B04 __ _- 

Total ILCR: l.IE-06 100.0% Total HI: -- __ Total ILCR: 3.5B06 100.0% Total HI: _- _- 

Residenlial .k Calc. SDDenn Pa, 7 611112C02 



ADULT CONSTRUCTiON WORKERS _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (“@g/d) = (C*IR*CF*FI*EF’ED)/(BW*AT) 

ILCR = CDI*CSl=o 

HQ = CDI/RfDo 

PaIallCtCr 
CD1 

ILCR 

CSFo 

Descriotion 
Chronic daily intake 

Incremental lifetime cancer risk 
Oral cancer slope factor 

HQ 
RiDO 

C 

IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 

AT-N 

NA 
“v&/d 

l”sFnE 
“@day 
kg//mg 

NA 
days/year 

YCZS 

k 
days 
days 

C 
Paranew &g&& 

2-Methylnaphthalene I .96 
Benzo(a)aotlaacene 69.0 

Benzo(a)pyrene 30.5 

Benzo(b)fluoranthene 40.9 

Benzo(k)fluoranthene 18.7 
Carbazole 3.16 
ChlySC”C 96.0 
Dibellz(a.h)antlaacelle 1.41 

Fluora”thene 243 
Indeno(l.2.3-cd)pFene 8.79 

Naphthalene 0.525 
PyTe”C 250 
4.4’.DDD 3 
Chlordane, alpha- 48 
Chlordane, gamma- 58 
Dieldrin 0.32 
Heptachlor 22 

Heptachlor Epoxide 4.5 
Aroclor-1248 1.51 

Aroclor-1254 0.975 
Amclor-1260 54.6 
Gasoline Range Organics 0.207 

Diesel Range Organics 470 
Antialony 1.22 

Arsenic 3.49 

m: 
-_ _ Not applicable. 

NA -Toxicity criteria” not available. 
(I) Value for chlordane 

CSFo 
/(“&g/d: 

NA 
7.3&01 
7.3EcOO 
7.3E-01 
7.38-02 

Z.OE-02 
7.38-03 
7.3E+OO 

NA 
7.3E.01 

NA 
NA 

2.4E-01 
3SE-01 t’ 
3.SE-01 (’ 
1.6EtOl 
4SE+OO 
9. I E+OO 
Z.OE+OO 

Z.OE+OO 
Z.OE+OO 

NA 

NA 
NA 

l.SE+OO 
N” 

NA 

Hazard quotient 
Oral reference dose 

Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time. “oncarcinogens 

RfDO 

&!&gl 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

Z.OE-02 
3.OE-02 

;.0$4 (’ 

;.OE-04 ” 
S.OE-05 
S.OE-04 
1.3E-05 

NA 
Z.OE-05 

NA 
NA 

NA 
4.0&04 
3.OE-04 
3.OE-0: 
6.6E-OS 

CD1 

Owed) 

1.3E-07 
4.68-06 
Z.OE-06 

2.78-06 
1.3E-06 
2.IE-07 
6.4E-06 

9x-08 
1.6E-05 
5.98-07 
3SE-08 
1.7E-05 
Z.OE-07 

3.2E-06 
3.98-06 
2.1E-08 
1.5E-06 
3.OE-07 

1 .OE-O7 
6.SE-08 
3.7E-06 

I .4E-08 
3.28-05 

8.2E-08 
2.38-07 
1 CE nr 1._11-“7 
Z.IE-08 

‘&al ILCR 

arcinogen 

ILCR 
r, Co&b 
‘otal ILCI 

__ __ 

3.4E-06 8.1% 
l.SE-05 35.6% 
Z.Oh06 4.8% 
9.1E-08 0.2% 
4.2E-09 0.0% 
4.7E-08 0.1% 
6.98-07 1.7% 

._ __ 

4.38-07 1.0% 
._ __ 
__ 

4.8E-08 
l.lE-06 
1.4E-06 
3.48-07 
6.6E-06 
2.7E-06 
2.OE-07 

1.3E-07 
7.38-06 

__ 

__ 

0.1% 

2.1% 
3.3% 

0.8% 
15.9% 

6.6% 
0.5% 

0.3% 
17.5% 

_. 

_. 
__ 

3.58-07 
__ 

._ 

__ 
__ 

0.8% 
__ 

__ 

Construction 
y&g 

cs (Chemical Specific) 

cs 

CS 
cs 

CS 
CS 
480 

I .OOE-06 

1 
250 

I 
70 

2SSSO 
365 

CDI 

&g&&t 

9.28-06 
3.28-04 
1.4E-04 
1.9E-04 

8.8E-05 
1 .SE-OS 
4.SE-04 
6.68-06 
l.lE-03 
4.1E-05 
ZSE-06 
l .ZE-03 
1.4E-05 
2.3E-04 
2.7E-04 

I SE-06 
I .OE-04 

2. IE-OS 
7.IE-06 

4.68-06 
2.6E-04 
9.7&07 
2.28-03 
5.7E-06 
1.6E-05 
I tcnl I.LL-“.‘ 

1.4E-06 

TE 
T 

HQ 
__ 
_- 
__ 
-_ 
__ 
_. 
__ 
.- 

2.98-02 
._ 

l .ZE-04 
3.98-02 

__ 

4SE-01 
.5.4E-01 
3.OE-02 
Z.iE-01 
1.6E+00 

__ 

2.3E-01 
__ 
__ 
__ 

1.4E-02 

S.SE-02 
q cc Al _)._)LP”L 
2.2&02 

ncarcinogens 
% Contrib 

HI 

__ 

__ 
_. 
__ 
__ 

._ 
-. 
._ 

0.9% 
-. 

0.0% 
1.2% 

._ 

13.7% 

16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
__ 

__ 
__ 

0.4% 
1.7% 
:.:%’ 

0.7% 

Total HI: 3.3E+OO 100.0% 

PIge 1 of9 



ADULT CONSTRUCTION WORKERS FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL _ SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (m&/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 

ILCR = CDI*CSFd 
HQ = CDI/RtDd 

PZGltlleter L!& Descriotion 
DAD mgtkgld Damally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd UwvWd) Dennal cancer slope factor 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

2.Methylnapbthalene 
Benzo(a)antbracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantbene 
Cxbazole 
CluyWlC 
Dibenr(a,h);ltrthracene 
Flu0ranthene 
Indeno(l.2.3.cd)pyene 
Napbtbalene 

Pylene 
4.4’.DDD 

Cblordaw alpha- 
Chlordane, gamma- 
Dieldrin 
Heptacblor 

Heptachlor Epoxide 
A&or-1248 
Am&r-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
AS3liC 

Iron 

TInIlium 

NOTES: 
__ _ Not applicable. 

NA Hazard quotient 
in&g/d Dermal reference dose 

wb Concentration of chemical in soil 
kg/trig Conversion factor 

mglcm2 Soil to skin adherence factor 
NA Absorption fraction 

cm2/day Skin surface area available for contact 
dayslyeu Exposure frequency 

days 
days 

C 

m 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 

243 
8.79 

0.525 

250 
3 

48 
58 

0.32 
22 

4.5 
I.51 

0.975 
54.6 

0.207 
470 
I .22 
3.49 

2,260 
0.3 I 

ADS 

0.01 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 

0.04 
0.01 

0.01 
0.01 

0.14 
0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.00 I 

0.001 

Exposure duration 
Body weight 

Averaging time. carcinogens 
Averaging time. noncarcinogens 

CSFd RIDd 

OvW~ illJ&g 

NA NA 
2.4Ec00 NA 
lSE+Ol NA 
1 .SE+OO NA 
l.SE-01 NA 
4.OE-02 NA 
2.48-02 NA 
2.4EcOl NA 

NA l.2E-02 
2.4E+OO NA 

NA I .6E-02 
NA 9.3&03 

3.4E-01 NA 
4.4E-01 t .OE-04 (’ 
4.4E-01 ’ .OE04 (’ 
3.2EtOl 2.5E-05 
6.3E+OO 3.68-04 
1.3E+Ol 9.48-06 
2.2E+CG NA 
2.2E+OO I .SE-05 
2.2E+OO NA 

NA NA 
NA NA 
NA 8.OE-06 

3.7E+oO 1.2E-04 
NA 4SE-02 
NA 9.9E-06 

arcinogen 

ILCR 

-_ 

1.9E-06 
5.3E-06 
7.2E-07 

3.38-08 
l.SE-09 
2.7E-08 
4.OE-07 

__ 

2.58-07 
._ 

s 
DAD 

:wJW~/d) 1 

l.SE-09 
8.38-07 
3.7E-07 
4.9&07 
2.28-07 
3.88-08 
I .ZE-Ob 
1.7E-08 
2.28-07 
I.lE07 
4.8E-10 

2.3807 
2.8E-09 
1.8E-07 
2.lE-07 
3.OE-IO 
2.OE-08 
4.2E-09 
1.9E-08 
1.3E-08 
7.OE-07 
1.9E-10 
4.3B07 
l.lE-10 
9.78-09 
Z.lE-07 
2.8E- 1 I 

_. 

9.x-10 
7.78-08 
9.48-08 
9.4E-09 
1.3E-07 
5.28-08 
4.4E-08 
2.8E-08 

l.6E-06 
. . 
__ 
__ 

3.58-08 
_. 
._ 

- 

Constluctioll 
yJ&Q 

cs (Cheinical Specific) 

b Conbib. 
‘otal ILCA 

__ 

18.1% 
49.7% 

6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

__ 

2.3% 
__ 
._ 

0.0% 
0.7% 
0.9% 
0.1% 
1.2% 

O.S% 
0.4% 
0.3% 
14.6% 

__ 
__ 
__ 

0.3% 
__ 
__ 

otal ILCR: l.IE-05 100.0% 

CS 
cs 

CS 
cs 
cs 

I.OOE-06 
0.2 
cs 

3.300 
250 

1 
70 

25,550 
365 

DAD 
(mg/kg/d) 

l.3E-07 
5.8E-05 
2.6E.OS 
3.48-05 
1.6E-05 
2.78-06 
8.1E-05 
I.ZE-06 
1.6E-05 
7.4E.06 

3.4E-08 
1.6E-OS 

1.9E-07 
I .2E-05 

1 SE-05 
2.1E-08 
1.4E-06 
2.9E-07 

1.4E-06 
8.8E.07 

4.9E-05 
1.3E-08 
3.OE-05 
7.98-09 
6.8E.07 

ISE-05 
2.OE.09 

Icarcinog 

HQ 
-. 
._ 
__ 
__ 
._ 
._ 
_. 
. . 

l.3E-03 
__ 

2.lE-06 

1.7E-03 
_. 

3.1E-02 
3.7E.02 
8.38-04 
3.98-03 

3.IE-02 
-. 

4.9E-02 
._ 
__ 
_. 

9.98-04 

5.58-03 
3.2E-04 
Z.OE-04 

bContrib. 
HI 

__ 
. . 
._ 
__ 
. . 
._ 
._ 

0.8% 
._ 

0.0% 
1.1% 

._ 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

__ 

30.0% 
-. 
._ 
__ 

0.6% 
3.4% 

0.2% 
0.1% 

NA -Toxicity criterion not available. 

(I) Value for cblordele 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGlTIVE DUSTS EMANATLNG FROM SURFACE SOlL - SlTE 84 (BUILDING 4.5 AREA) -BEFORE NON-TCRA 
REASONABLEMAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCLNOGENIC RlSKS 
MCB CAMP LEJEUNE. JACKSONVILLE. NORTH CAROLWA 

CDI (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Whcrc: Ca=C*(I/PEF) 

lLCR = CDI*CSFi 
HQ = CDURlDi 

fLCR NA 
CSFi I/(mg/kg/d) 

HQ NA 
RtDi mgArg/d 
Cd mglm3 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

days 
days 

2-Methylnaphrl~aleIle 
Benzda)elthr;rcew 
Benzda)pyrc!a 
Bc,,z~)lluoriu,tlw~ 
Benzo(k)fluoranthenc 
Carbazole 
ChrySCE 

Diberu(a.h)antlsacene 
Fluora~tlwle 
lndeln(l.2.3-cd)pyTclle 
NaphthaIenc 

pyrcw 
4.4’.DDD 
Chlordmc, alpha- 
Cblordanc. gamma- 
Dicldrin 
Heptachlor 
Heptacldor EpJxidr 
Aroclor-1248 
Ardor-I254 
Aroclor-I260 
Ga.solinc Range Organics 
Diesel Range Organics 
AntimOlly 
ArrC!,iC 
Iroll 
Thallium 

C 
(mglkg) 

I .96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.52s 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
I.22 
3.49 

2.260 
0.31 

dusts cs 
Concentration of chemical in soil CS 
Particulate emission factor l.32E+C9 
Respiration raw 0.83 
Exposure time 8 
Exposure frequency 250 
Exposure duration 1 
Body weight 70 
Averaging tic, carcinogcnr 25,sso 
Averaging time, mncarcimgenr 365 

Ca CSFi RtDi 
(mFlnl3) l&i?& &‘&g 

1.48E-09 NA NA 
5.23&08 3.IE-01 NA 
2.31&08 3.lE+M) NA 
3.lOE.08 3.IE-01 NA 
1.4lE-08 3.lE.02 NA 
2.39&09 2.OE.02 NA 
7.27&08 3.lE-03 NA 
l.O7E-09 3.lEtCQ NA 
1.84E.07 NA 4.oE.02 
6.66E.09 3.lE-01 NA 
3.988-10 NA 8.6&04 
1.898-07 NA 3.OE.02 
2.27BQ9 2.4E.01 NA 
3&E-08 3SEOI I’ Z.OE-04 ’ 
4.39E.08 3.SE-01 ” z.oF.44 ( 
2.42E-IO 1.6E+Ol S.OE-05 
1.678-08 4.6EtOO s.oE-04 
3.4l!w9 9.1EtM) 1.3E-Os 
l.l4E-09 2.o!ac@ NA 
7.39hlO 2.OEt@l 2.ohos 
4.13B08 2.OE+M) NA 
1S7ElO NA NA 
3.56E.07 NA NA 
9.25810 NA NA 
2.65E09 ISEtOI NA 
1.7lE.06 NA NA 
2.328-10 NA NA 

DCWiPliOll 
Chronic daily intake 

Consrmction 

l!52dsI 
cs (Chemical Specific) 

lncrcmentdlifctime cancer risk 
l&&lion cancer slope factor 
Hazard quotient 
Inhalation rcfcrcncc dose 
Concentration of chemical in air as fugitive 

cs 
cs 
cs 
cs 

-ET 
M 

l.4E-I2 
4.9E-1 I 
2.lEll 
2.9BI I 
I.3811 
2.2&12 
6.851 I 
9.9E-I3 
l.7EIO 
6.2EI2 
3.78-13 
1.8EIO 
2.lGI2 
3.4E-I I 
4.1811 
2.3sI3 
ISE-II 
3.2l3.12 
l.lE-12 
6.9E-13 
3.881 I 
ISE-I3 
3.3EIO 
8.6&13 
2SEl2 
1.6Eo9 
2.2&I3 

-7 

-LEE- 
__ 

l.SE-II 
6.6EI I 
8.9&I2 
4.1EI3 
4.4514 
Z.lE-I3 
3.lE.I2 

_. 

1.9E.I2 
. . 
. . 

S.IE-13 
I.ZB-11 
1.4!sll 
3.6E-I2 
7.OE-11 
2.9!sI I 
2.15I2 
l.4ElZ 
7.7Ell 

-_ 
-_ 
__ 

3.7E-I I 
. . 
_. 

L 
‘otal lLCR 

__ 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
._ 
__ 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
_. 
._ 
. . 

10.8% 
. . 
._ 

CDI 
&k&J 

9.6E-I I 
3.4E-09 
I SE-09 
2.OEO9 
9.2ElO 
L6E-IO 
4.7809 
7.OE.II 
l.ZE-08 
4.3EIO 
2.6E-II 
l.ZE-08 
l.SEIO 
2.48-09 
2.9~09 
l.6E-11 
l.lE-09 
2.2E.IO 
7.4E-11 
4.8E-1 I 
2.7E-09 
l.OE-11 
2.3EO8 
6.OE-I I 
l.7E-IO 
l.lE-07 
l.SEll 

mcainoge 

HQ 
. . 
. 

_. 
. . 
. . 
. . 
. . 
. . 

3.OE-07 
. . 

3.OE-08 
4.18.07 

. . 

1.2E-05 
1.4hOS 
3.2&07 
2.2E-06 
1.7E-OS 

-_ 

2.4E-06 
__ 
_. 
. . 
. . 

. . 

. . 

ib Contrib. 

-!i!- 

._ 

._ 

__ 
0.6% 

__ 

0.1% 
0.8% 

._ 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
_. 

4.9% 
__ 

Total HI: 4.9E-OS 100.0% 

._ . Not applicable. 
NA Toxicity criterion not awildblc. 

(I) Value for chlordane 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter Urlits DesCliotiOll 
CDI mglkgld Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 
CSFo Ww#gld) Oral cancer slope factor 
HQ 

RfDo 
C 

IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalei~e 
Benzo(a)wthracux 
Benzo(a)pyrene 
Benzo(b)fluoranthelle 
Beozo(k)fluoranthelle 
Bis(2-chloroethoxy)mell~~e 
Carbazole 
Chrysene 
Dibenz(a.h)a~thri~cene 
Indeno(I.2.3-cd)pyrcne 
Naplxhalene 
Chlordane. alpha- 
Chlordane, gamma- 
Heptuchlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
Aroclor- I260 
Gasoline Range Orguics 
Diesel Range Organics 
AISCOiC 

Iroll 
Thallium 

NOTES: 
__ - Not applicable. 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

C CSFo RtDo CD1 
(mg/kg) I/(mgJkgld bWWd: WWd) 

0.573 NA NA 3.8E-08 
0.199 7.3E-01 NA 1.3E-08 
0.194 7.3E+OO NA 1.3E-08 
0.217 7.3E-01 NA 1.5E-08 
0.137 7.3E-02 NA 9.2E-09 

0.0512 NA NA 3.48-09 
0.0845 2.OE-02 NA 5.7849 
0.209 7.3803 NA 1.4E-08 
0.0758 7.3E+OO NA S.lE-09 
0.145 7.3s01 NA 9.7&09 
0.226 NA 2.OE-02 ISE-08 
I .22 3.SE-01 ’ i.OE-04 ” 8.28-08 
1.65 3.5E-01 ( i.OE-04 (’ l.lE-07 

0.155 4.5EaO 5.OE-04 l.OE-08 
0.0161 9.IE+CQ 1.3E-05 I.lE-09 
0.318 2.OE+Oil NA 2. HZ-O-08 
0.333 2.OE+OO 2.OE-05 2.2EIl.8 
5.61 2.0E+cO NA 3.8E-07 
580 NA NA 3.9E-05 

5.500 NA NA 3.7E-04 
I.11 i.SE+OO 3.OE-04 7.48-08 

2,754 NA 3.OE-01 1.8E-04 
0.405 NA 6.6E-OS 2.7E-08 

ILCR 
-_ 

9.78-09 
9.58-08 
l.IE-08 
6.7E-IO 

__ 
l.lE-10 
LOE-IO 
3.78-08 
l.lE-09 

__ 
2.9E-08 
3.9&08 
4.7E-08 
9.8E-09 
4.3E-08 
4.5808 
7SE-07 

_- 
__ 

I.IE-07 
__ 
__ 

4 Contrib. 
rootal ILCR 

__ 
0.8%~ 
7.7% 
0.9% 
0.1% 

__ 
0.0% 
0.0% 
3.0% 
0.6% 

__ 

2.3% 
3.1% 
3.8% 
0.8% 
3.4% 
3.6% 

60.9% 
_- 
__ 

9.0% 
-_ 
__ 

‘otal ILCR: 1.2E-06 100.0% Total HI: 2.OE.01 100.0%~ 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

l.OOE-06 
1 

250 
1 

70 
25,550 

365 

CD1 
(m&g/d) 

2.78-06 
9.38-07 
9.lE-07 
I .OE-06 
6.SE-07 
2.48-07 
4.OE-07 
9.88-07 
3.68-07 
6.88-07 
I.lE-06 
5.78-06 
7.78-06 
7.38-07 
7.5E-08 
I .SE-06 
1.6E-06 
2.6E-OS 
2.78-03 
2.68-02 
5.28-06 
1.3E-02 
1.9E-06 

l{Q 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 

5.3E-05 
l.lE-02 
I .5E-02 
l.SE-03 
5.8E-03 

__ 
7.88-02 

._ 
__ 
__ 

1.7E-02 
4.3E-02 
2.9E-02 

70 Cantrib. 
HI 
__ 
._ 
__ 
__ 
_. 
__ 
-_ 
._ 

__ 
0.0% 
5.7% 
7.7% 
0.7% 
2.9% 

__ 
38.7% 

__ 
__ 
_- 

8.6% 
21.4% 
14.3% 

NA - Toxicity criterion not available 
(1) Value for chlordane 

P% _I 9 



ADULT CONSTRUCTION WORKERS - FUTUKE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL _ SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (@kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

WWJ 
“WQ 
kg/w 

"lgk"i2 

NA 
c&/day 
days/year 

y+X”3 
kg 

days 
days 

Descriorion 
Demlly absorbed dose 
Increwntal lifetime cancer risk 
Demul cancer SlODe factor 
Hazard quotient 
Demul reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging tiw. carcinogens 
Averaging time, noncarcinogens 

Pammter 

P-Methylnaphrhalene 
B~“Z”(a);mtllKlCtYl~ 

Benzo(a)pyrene 
Benzo(b)fluoranlhel~e 
Benzo(k)flooranthene 
Bis(2-chloroethoxy)l1lethane 
Carbazole 
Ch!pC”C 
Dibenz(a.h)antl~racelle 
Indeno(l.2,3-cd)pyreIle 
Naphthalene 
Chlordane, alpha- 
Chlordane. gamrw 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Amdor- I254 
Aroclor- 1260 
Gasoline Range. Organics 
Diesel Range Organ& 
Arsenic 
Iron 
Thallium 

NOTES: 
__ - Not applicable. 

C 
Ok@%) 

0.573 
0.199 
0.194 
0.217 
0.137 

0.05 I2 
0.0845 
0.209 

0.0758 
0.145 
0.226 
I .22 
1.65 

0.155 
0.0161 
0.318 
0.333 
5.61 
580 

5,500 
I.11 

2,754 
0.405 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.1 

0.13 
0.13 
0.13 
0.13 
0.01 
0.04 
0.04 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 
0.03 

0.001 
0.001 

CSFd 
I/(mglkgld 

NA 
2.4EiGO 
1.5E+OI 
I .5E+OO 
l.SE-01 

NA 
4.OE-02 
2.4E.02 
2.4E+Ol 
2.4E+00 

4.4Zl (’ 
4.4E-01 (’ 
6.3E+OO 
1.3E+Ol 
2.2EtOO 
2.2E+cQ 
2.2EtCO 

NA 
NA 

3.7EtCO 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .6E-O2 
.OE-o4 ” 
.OE-04 ” 
3.68-04 
9.48-06 

NA 
1.8E-05 

NA 
NA 
NA 

1.2E-04 
4.58-02 
9.98-06 

DAD 
OWW~) 
5.3E-IO 
2.4E-09 
2.38-09 
2.68-09 
I .6E-09 
4.7E-IO 
I .OE-OP 
2.58-09 
P.IE-10 
1.78-09 
2.1E-IO 
4.5&09 
6.IE-09 
1.4E-IO 
l.SE-11 
4.IE-09 
4.38-09 
7.2E-08 
5.48-07 
5. IE-06 
3.lE-09 
2.5E-07 
3.7E-I 1 

‘otal ILCR 

‘arcinogen: 

ILCR 
_- 

5.68-09 
3.4E-08 
3.88-09 
2.4E-IO 

__ 
4.IE-II 
S.PE-I 1 
2.lE-08 
4.18-09 

__ 
2.OE-09 
2.7E-09 
8.9E-IO 
i.PE-IO 
9.2E-09 
9.6E-09 
1.6E-07 

__ 

E 

‘ 6 Contrib 
1 ‘otal ILCF 

_. 
2.1% 
12.8% 
I .4% 
0.1% 

._ 
0.0% 
0.0% 
8.1% 
1.5% 

__ 
0.7% 
1.0% 
0.3% 
0.1% 
3.5% 
3.6% 
60.5% 

__ 
__ 

l.lE-08 
._ 
__ 

__ 
4.2% 

__ 

- 

Construction 
&Q&g 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

I.OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

DAD 
(Wkg/d) 

3.78-08 
1.7E-07 
I.bE-07 
1.8E-07 
1.2E-07 
3.3&08 
7.1E.08 
I .8E-07 
6.48-08 
I .2E-07 
l.SE-08 
3.IE-07 
4.3E-07 
1 .OE-08 
1 .OE-09 
2.9E-07 
3.OE.07 
S.lE-06 
3.78-05 
3.68-04 
2. I E-07 
1.8E-05 
2.6B09 

lcarcinog! 

HQ 
._ 
__ 
__ 
__ 
._ 
_- 
__ 
._ 
__ 
._ 

P.IE-07 
7.88-04 
l.lE-03 
2.8E-05 
l.lE-04 

__ 
1.7E-02 

._ 

._ 

._ 
I .7E-03 
4.OE-04 
2.68-04 

b Contrib 
HI 
_. 
_. 
_. 
_. 
_. 
__ 
_. 
. . 
._ 
. . 

0.08 
3.7% 
5.0% 
0.1% 
0.5% 

_. 
79.2% 

_. 
_- 
_. 

8.3% 
I .P% 
1.3% 

Total H3: 2.IE-02 100.0% 

NA _ Toxicity criterion not available 
(I) Value for chlordane 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF I7UGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE JACKSONVILLE, NORTH CAROLINA 

CDI (m&/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca=C*(I&‘ER 

ILCR = CDI*CSR 

HQ = CDliRtDi 
Construction 

Descriolion 
Chronic daily intake 

&&gr 
cs (Chemical Specific) 

ILCR 
CSFi 

NA 

I/(m@k&/d) 

Incremental lifetime sawer risk 
lnl1alati0n cancer slope factor 

cs 
cs 

HQ NA 
RfDi mglkgld 

Ca m!&kn3 

C 

PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

mgkg 
m3lkg 

m3ll10ur 
hours/day 
days/year 

YtXES 

kg 
days 
days 

Paralleter 

2-Me~~ylnapl~~~alene 

Benzo(a)amluacer~e 
Benzo(a)pyxne 
Betao(b)fluorantheoe 
Benzo(k)lluoranthene 
Bis(2-chloroetltoxy)meti~~le 
Carbazole 
ChIpWe 
Dibenz(a.h)antlaacrnc 
Indeno( 1.2.3.cd)pyene 
Napbthalene 
Cblordane. alpha- 
Cblordane. gamma- 
Heptachlor 
Heotxblor Eooxide 

Aroclor- 1248 

I . Aroclor-1254 
Aroclor- I260 
Gasoline Range Organics 

Diesel Range Organics 
Arsenic 

Iroll 
Tlullium 

C Gil 

@&& (mg/m3) 

0.573 4.348-10 
0.199 l.SlE-10 
0.194 1.47E-IO 

0.217 1.64E-10 
0.137 l.O4E-10 

0.0512 3.88E-I 1 
0.0845 6.40E11 
0.209 1.59E-IO 

0.0758 5.75E-11 
0.145 l.lOE-IO 
0.226 l.7lE-IO 
1.22 9.21E-10 
1.65 3.258-09 

0.155 l.l7E-10 
0.0161 1.22E-I1 

0.3 I8 2.4lE-10 
0.333 2.528-10 

5.61 4.258-09 
580 4.398-07 

5.500 4.178-06 
1.11 8.4lE-IO 

2,754 2.09&06 
0.405 3.07E-10 

NOTES: 
- Not applicable 

Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

cs 
cs 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time, noncarcinogens 

I 
cm 

/(m&g/d 

NA 
3.1E-01 
3.1E+00 
3.lE-01 
3.1E-02 

NA 
2.OE-02 
3.lE-03 
3.1E+oO 
3.1E-01 

NA 
3SE-01 t 
3.5B01 t 
4.6E+OO 

9.1 E+OO 
2.OE+OO 

2.OE+Oil 
2.OE+00 

NA 
NA 

l.SE+Ol 
NA 

NA 

RtDi 
e 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.68-04 
.OE-04 t 
.OE-04 t 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

cs 
cs 

1.32E+09 

0.83 
8 

250 

70 
25,550 

365 

CDI 
&&& 
4.OE-13 
1.4E-13 
l.4E-13 
1.5E-I3 
9.78-14 

3.6E-14 
5.98-14 
lSE-I3 
5.3E-14 
l.OE-I3 
1.6E-I3 
S.SE-13 
1.2E-I2 
l.lE-13 
l.lE-I4 
2.2E-I3 

2.38-13 
3.98-12 
4.1E-10 
3.9E-09 
7.88-33 
1.9E-09 
2.98-13 

ILCR 

__ 

4.38-14 
4.28-33 
4.7E-14 

3.OE.15 
__ 

l.2E-15 
4.68-16 
1.7E.13 
3.28-14 

_. 

3.OE.13 
4.lE-I3 
5.OE-I3 
l.OE-13 
4SE-I3 

4.78-13 
7.9&12 

__ 

._ 

1.2E-I1 
_. 
_. 

lo Co&b. 
btal ILCR 

-_ 

0.2% 
1.9% 
0.2% 

0.0% 
__ 

0.0% 
0.0% 
0.7% 
0.1% 

. . 

I.38 
1.8% 
2.2% 
0.5% 
2.0% 
2.1% 

34.9% 
.- 
__ 

52.1% 
_. 
__ 

CD1 

~WWd) 

2.8E-1 I 
9.88-12 
9.5E-12 
l.lE-11 
6.88-12 
2.58-12 
4.28-12 
l.OE-11 

3.7E-12 
7.lE.I2 
I.lE-II 

G.OE- I I 
8.lE.II 

7.6E. 12 
7.98-13 

1.6E-11 
1.6E-I I 
2.8E-10 
2.98-08 
2.7E-07 
5.5E-I 1 

1.4E-07 
2.OE-I I 

WQ 
__ 
_- 
__ 
__ 
_. 
-_ 
-_ 
__ 
_. 
_. 

I .3E-08 
3.OE.07 
4.lE-07 
I .5E-08 
6.lE-08 

._ 

8.28-07 
-. 
_. 
._ 
__ 

_- 
_. 

Total HI: I .6E-06 100.01 

% Contrib. 
HI 

__ 
._ 
._ 
. . 
_. 
._ 
._ 
__ 
__ 
_. 

0.8’% 
18.5% 

25.2% 
0.9% 

3.8% 
._ 

50.8% 
. . 
_. 

. . 
__ 

.- 
-_ 

NA - Toxictty criterion not available. 
(I) Value for chlord;u1e 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDI (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 
Construction 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

IPL 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( I ,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

I 
I 

NOTES: 
-_ - Not applicable. 

Units Description 

mg/kg/d Chronic daily intake 
NA Incremental lifetime cancer risk 

~~~~g/kg/d) Oral cancer slope factor 
NA Hazard quotient 

mg/Wd Oral reference dose 

w&g Concentration of chemical in soil 

wW Ingestion rate of soil 

k&g Conversion factor 
NA Fraction of soil ingested from site 

days/year Exposure frequency 
years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Zarcinogetn 

(m~k) 

51.9 
4.16 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo CD1 
I/(mg/kg/d) bWW-0 (mg/kyz/d) 

NA NA 3.9E-06 
7.3E-01 NA 3.2E-07 
7.3E+OO NA 1.7E-07 
7.3E-01 NA 1.9E-07 
7.3E-02 NA 1.2E-01 
2.OE-02 NA 6.4E-08 
7.3E-03 NA 4.5E-07 
7.3E+OO NA 4.7E-08 
7.3E-01 NA 1.2E-07 
1.6E+Ol S.OE-05 3.5E-09 
2.OE+OO NA 6.4E-06 
1 SE+00 3.OE-04 3.5E-07 

NA 3.OE-01 1.6E-04 

ILCR 

-_ _- 

2.3E-07 1.5% 
1.2E-06 7.9% 
1.4E-07 0.9% 
8.7E-09 0.1% 
1.3E-09 0.0% 
3.38-09 0.0% 
3.4E-07 2.2% 
8.4E-08 0.5% 
5.6E-08 0.4% 
1.3E-05 83.1% 
5.38-07 3.4% 

__ 

% Contrib. 
Total ILCR 

__ 

‘otal ILCR: 1 SE-05 100.0% Total HI: 1.2E-01 100.0% 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

1 .OOE-06 
1 

250 
1 

70 
25,550 

365 

mcarcinoge 
CD1 

Wk44 

2.7E-04 
2.28-05 
1.2E-05 
1.3E-05 
8.4E-06 
4..5E-06 
3.1E-05 
3.3E-06 
8.1E-06 
2.4E-07 
4.5E-04 
2.5E-05 
l.lE-02 

-EL 
__ 
_- 
__ 
-_ 
-- 
-- 
_- 
__ 
-- 

4.9E-03 
-_ 

8.2E-02 
3.7E-02 

% Co&b. 
HI 

__ 
-- 
-- 
_- 
__ 
-- 
__ 
__ 
-- 

3.9% 
-- 

66.4% 
29.7% 

J 

NA - Toxicity criterion not available. 
(1) Value for chlordane 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDVRfDd 

Parameter Q-i&s Description 
DAD WWd Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd ~4mdWd) Dermal cancer slope factor 
HQ 

RfDd 
n 

c”F 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3cd)pyrcne 
Dieldrin 
Aroclor-1260 
Arsenic 

I Iron 

I 

NOTES: 
-- - Not applicable. 

NA 

wdkg/d 
m@g 
kg/w 

mg/cm2 
NA 

cm2lday 
days/year 

years 

kg 
days 
days 

(m$g) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

Hazard quotient - 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFd RtDd 
Il(mg/kgld: :mg/kg/d) 

NA NA 
2.4E+OO NA 
1.5E+Ol NA 
1.5E+OO NA 
1 .SE-01 NA 
4.OE-02 NA 
2.4E-02 NA 
2.4E+Ol NA 
2.4E+OO NA 
3.2E+Ol 2.5E-05 
2.2E+OO NA 
3.7E+OO 1.2E-04 

NA 4.5E-02 

DAD 

b%Wd) 

5.38-08 
5.7E-08 
3.OE-08 
3.4E-08 
2.1 E-OX 
l.lE-OX 
X.OE-08 
8.3B09 

~2.1E-08 
4.XE-11 
1.2E-06 
1.5E-08 
2.2E-07 

Zarcinogen: 

ILCR 

-- 

1.3E-07 
4.38-07 
4.9E-08 
3.1E-09 
4.6E-10 
1.9E-09 
Z.OE-07 
4.9E-08 
1 SE-09 
2.78-06 
5.3E-08 

% Contrib. 
Total ILCR 

-- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

DAD 
OWkg/d) 

3.7E-06 
4.OE-06 
2.1 E-06 
2.4E-06 
1.5E-06 
X.OE-07 
S.GE-06 
S.SE-07 
1.4E-06 
3.48-09 
8.6E-05 
1 .OE-06 
1.5E-05 

No 

i 

Total HI: 8.XE-03 100.0% 

ncarcinoge 

HQ 
__ 
__ 
-_ 
__ 
__ 
__ 
__ 
-- 
__ 

1.3E-04 
-- 

X.38-03 
3.4E-04 

- 
:ns 

% Contrib. 
HI 

__ 
__ 
-- 
-- 
__ 
-- 
__ 
-- 
_- 

1 .S% 
-- 

94.6% 
3.8% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Constmci Jrker Risk Calc, SSDerm Pa& .6 6/6/2002 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m&g/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
WhW!: Ca = C * (l/PE@ 

II-CR = CDI*CSFi 
HQ = CDI/RfDi 

Construction 
Parameter Units Descriution m 

CD1 mgikgld Chronic daily intake cs (Chemical Specific) 
ILCR 
CSFi 
HQ 

RfDi 
Cll 

NA 
1 I(mglkgld) 

Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

cs 
cs 

NA 
mg/kg/d 
mglm3 

cs 
cs 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 

(Iron 

I 

mi& 
m3/kg 

m3Jhour 
hours/day 
ddyS/yCX 

pi-S 

kg 

days 
days 

C Ca 
OwW (mgh3) 

57.9 4.39&08 
4.76 3.6lE-09 
2.48 1.888-09 
2.81 2.13E-09 
1.78 1.35E-09 
0.95 7.20E-10 
6.1 S.OSE-09 

0.695 5.278-10 
1.72 1.30E-09 

0.052 3.94E-11 
95.6 7.24E-08 
5.26 3.98E-09 
2,347 1.78B06 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFi 
I/(mg/kg/d: 

NA 
3.1E-01 
3.1EtOO 
3.1E-01 
3.1E-02 
2.OE-02 
3.1E-03 
3.1E+Oi3 
3.1E-01 
1.6EtOl 
2.OE+OO 
1 SE+01 

NA 

RfDi CD1 
:mg/kg/d) hdkdd) 

NA 4.1E-11 
NA 3.3E-12 
NA 1.7E-12 
NA 2.OE- 12 
NA 1.3E-12 
NA 6.78-13 
NA 4.78-12 
NA 4.9E-13 
NA 1.2E-12 

S.OE-05 3.78-14 
NA 6.7E-11 
NA 3.7E-12 
NA 1.7E-09 

Total 1LCF 

cs 
cs 

I .328+09 
0.83 

8 
250 

70 
25,550 

365 

:arcinogen S 

% Contrib. 
ILCR rOtdl ILCR 

_- __ 

l.OE-12 

i 

0.5% 

5.4E-12 2.7% 
6.1E-13 0.3% 
3.98-14 0.0% 
1.3E-14 0.0% 
ISE-14 0.0% 
1.5E-12 0.8% 
3.78-13 0.2% 
5.9E-13 0.3% 
1.3E-10 67.3% 
5.6E-11 27.9% 

__ __ 

P 100.0% 

l- 
CD1 

@xWd) 

2.8E-09 
2.3E-10 
1.2E-10 
1.4E-10 
X.SE-11 
4.7E-11 
3.3E-IO 
3.4E- 11 
8.5E-11 
2.68-12 
4.7E-09 
2.6E-IO 
1.2E-07 

i 
% Contrib. 

HI 
-- 
_- 
_- 
__ 
__ 
__ 
-- 
__ 
-_ 

100.0% 
-- 
_- 
__ 

NOTES: 
-- - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 

Construction Worker Risk Calc, SSlnh Page 3 of 6 61612002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDT (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDVRfDo 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
WWd 

NA 
1 /(mg/kg/d) 

NA 

m&N 
mg/kg 
mg/day 

Wmg 
NA 

days/year 
years 

kg 
days 
days 

Descrintion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

1 .OOE-06 
1 

250 
1 

70 
25,550 

365 

Parameter 

2-Mcthylnaphthalene 6.38 
Bis(2-chloroethoxy)methane 0.054 
Naphthalene 0.862 
Aroclor- 1260 27.0 
Gasoline Range Organics 580 
Diesel Range Organ& 5,500 
Arsenic 1.50 
Iron 3,007 
Thallium 0.488 

C 

I 

NOTES. - 
-- - Not applicable. 
NA - Toxicity criterion not available, 

(1) Value for chlordane 

Constm Jerker Risk Calc, SBIng 

l/(mg/kg/d) (mg/kg/d) 
I 

NA 

CSFo 

NA 
NA 

RfDo 

NA 
NA 2.OE-02 

2.OE+OO NA 
NA NA 
NA NA 

1.5E+OO 3.OE-04 
NA 3.OE-01 
NA 6.6E-05 

(mg/kg/d) 

Carcinogens 

ILCR Total ILCR 

4.3E-07 

CD1 1 

-- 

( % Contrib. 

-_ 
3.6E-09 -- -- 
5.8E-08 -- __ 

1.8E-06 3.6B-06 96.0% 
3.9E-05 -- -- 
3.7E-04 -- -_ 

1 .OE-07 1.5E-07 4.0% 
2.OE-04 -- -- 
3.3E-08 -- -- 

Total ILCR: 3.8E-06 100.0% 

Noncarcinogens 
CD1 1 I % Contrib. 

(mg/kg/d) HQ 

3.OE-05 -- 
2.5E-07 -- 

4.OE-06 2.OE-04 
1.3E-04 -- 
2.7E-03 -- 
2.6E-02 -- 

7.OE-06 2.3E-02 
1.4E-02 4.7E-02 
2.38-06 3.5E-02 

Total HI: l.lE-01 

HI 

_- 
-- 

0.2% 
-- 
-- 
-- 

22.3% 
44.6% 
32.9% 

100.0% 

Pab “6 ,/6/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/Rfi)d 

Parameter Units Descrintion 
DAD WWd Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd ~4mglkti4 Dermal cancer slope factor 
HQ NA Hazard quotient 

RfDd mg/kg/d Dermal reference dose 
C mg/kg Concentration of chemical in soil 

CF Ww Conversion factor 
AF mglcm2 Soil to skin adherence factor 

ABS NA Absorption fraction 
SA cmUday Skin surface area available for contact 
EF days/year Exposure frequency 
ED years Exposure duration 
BW kg Body weight 

AT-C days Averaging time, carcinogens 
AT-N days Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

C 

b-@g) 

6.38 
0.054 
0.862 
27.0 
580 

5,500 
1.50 

3,007 
0.488 

ABS 

0.01 
0.1 
0.01 
0.14 
0.01 
0.01 
0.03 
0.001 
0.001 

NOTES. A 
-- - Not applicable. 
NA - Toxicity criterion not available. 
(1) Value for chlordane 

CSFd RfDd DAD 
ll(mg/kgld) (mg/kg/d) (mglkgld) 

NA NA 5.9E-09 
NA NA 5.OE-10 
NA 1.6E-02 8.OE-10 

2.2E+OO NA 3.5E-07 
NA NA 5.4E-07 
NA NA 5.lE-06 

3.7E+OO 1.2E-04 4.2E-09 
NA 4.5E-02 2.8E-07 
NA 9.9E-06 4.5E-11 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

Zarcinogens 
1 % Contrib. 1 DAD 

ILCR 

__ 
_- 

7.8E-07 
-- 
-_ 

1.5E-08 
-- 
-- 

~ Total ILCR (mg/kg/d) 

-- 4.1E-07 
__ 3.5E-08 
_- 5.68-08 

98.1% 2.4E-05 
-- 3.78-05 
-- 3.6E-04 

1.9% 2.9E-07 
__ 1.9E-05 
-- 3.2E-09 

NC 
T 

lncarcinoge 

HQ 
-- 
-- 

3.5E-06 
-- 
-_ 
-- 

2.4E-03 
4.38-04 
3.2E-04 

ns I 

rota1 ILCR: 7.9E-07 100.0% 1 Total HI: 3.1E-03 100.0% 

Construction Worker Risk Calc, SBDerm Page 5 of 6 6/6/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C~*RR*ET*EF*ED)/(BW*AT) 
Where: Ca= C * (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDIIRfDi 

Construction 
Parameter &l&s Descriotion Worker 

CD1 mg/Wd Chronic daily intake cs (Chemical Specific) 
ILCR NA Incremental lifetime cancer risk cs 
CSFi ~~~mdkg/d) Inhalation cancer slope factor cs 

NA Hazard quotient cs HQ 
RfDi 
Ca 

n-&g/d 
mg/m3 

Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

m&s 
m3/kg 

m3kour 

. 
days/year 

years 

kg 
days 
days 

Parameter 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1’260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

NOTES: 
-- - Not applicable. 
NA - Toxicity criterion not available. 

(I ) Value for chlordane 

cs 
cs 

1.32E+O9 
0.83 

8 
2.50 

1 
70 

25,550 
365 

Carcinogens loncarcinogens 
CD1 1 1 % Contrib. 1 CD1 1 % Contrib. 

~w&-Yd) 
4SE-12 
3.8E-14 
6.1E-13 
1.9E-11 
4.lE-10 
3.9E-09 
l.lE-12 
2.lE-09 
3.4E-13 

ILCR Total ILCR 

-- 
-- 
-_ 

3.8E-11 
-- 
-- 

1.6E-11 

__ 
_- 
-- 

70.5% 
-- 
_- 

29.5% 
-- 
-_ 

bwW4 
3.lE-10 
2.7E-12 
4.2E-11 
1.3E-09 
2.9E-08 
2.7E-07 
7.4E-11 
lSE-07 
2.4E- 11 -- 

I’otal ILCR: 5.4E-11 100.0% 1 Total HI: 5.OE-08 100.0% 

COllWUL. /orker Risk Calc. SBInh Pa& A6 6/6/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN NON-POTABLE USE SCENARIO - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDVRfDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thnll:..m 

r 

NOTES. -. 
-_ - Not applicable 

Units 

m&d 
NA 

14mg/kg/d) 

Descriution 
Dermally absorbed dose 
hrcremental lifetime cancer risk 
Dermal cancer slope factor 

NA 

@kg/d 
cm2 

days/year 
years 

hours/day 

kg 
days 
days 

ML 
Wcm3 

cm/hour 
NA 

Hazard quotient - 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

d-i-) 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

NA -Toxicity criterion not available. 

Constmtion Worker Risk Calc, GWDetm Page 1 of 3 6/l l/2002 

KP CSFd 
(cm/hour) I/(mg/kg/d: 

0.021 5.9E-02 
0.0089 3.1E-02 
0.1423 NA 
0.069 NA 
0.055 1.3E+OI 

0.0049 NA 
0.001 NA 
0.001 3.7E+OO 
0.001 NA 
0.001 NA 
O.OOl NA 

RfDd 

bawd) 

2.88-03 
2.OE-03 

NA 
1.6E-02 
9.48-06 
2.5E-04 
8.OE-06 
1.2E-04 
4.5E-02 
9.6E-04 
n nc I-IL 7*7LI-“” 

DAD 

bWkg/d) 

2.6E-07 
5.3E-07 
5.5E-07 
5.68-07 
3.48-09 
8.OE-07 
4.lE-08 
l.lE-07 
2.5E-04 
1.7E-06 
? 1c A0 &. 1 a.,-“0 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,300 
250 

1 
8 

70 
25,550 

365 
cs 

I .OOE-03 
cs 
cs 

:arcinogen! 

ILCR 

1.6E-08 
1.6E-08 

__ 
__ 

4.38-08 
_- 
-- 

4.1 E-07 
__ 
__ 
-- 

% Contrib. 
Total ILCR 

3.2% 
3.3% 

__ 
__ 

8.9% 
__ 
-- 

84.5% 
__ 
__ 
-- 

1 
DAD 

(mg/kg/d) 

1.8E-05 
3.7E-05 
3.9E-05 
3.9E-05 
2.4E-07 
5.6E-05 
2.88-06 
7.7E-06 
1.7E-02 
1.2E-04 
t cc f-lx 1 .,L.-“” 

lncarcinogt 

HQ 
6.68-03 
1.8E-02 

__ 

2.58-03 
2.5E-02 
2.2E-01 
3.6E-01 
6.3E-02 
3.9E-01 
1.2E-01 
I cc f-l, IIJLI-“I 

% Contrib. 
HI 

0.5% 
1.4% 

__ 

0.2% 
1.9% 

16.5% 
26.3% 
4.7% 
28.7% 
9.0% 
I : .O% 

Total HI: 1.4l?+nn 100.0% 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

ILCR = CDI*CSFo Adj 
HQ = CDI/RfDo Adj 

&&s 
mdkg/d 

NA 
Mw&dd) 

NA 
WWd 

cm2 
days/year 

years 
hours/day 

kg 
days 
days 
mid- 
L/cm3 

cm/hour 
NA 

CSF Adj = CSF/AD 
RfD Adj = RfD*AD 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,300 
250 

1 
8 

70 
25,550 
365 
cs 

1 .OOE-03 
cs 
cs 

Parameter 

Acetone 
Toluene 
Xylenes, total 

Carcinogens Noncarcinogens 
% Contrib. DAD % Contrib. 

(cm/hour) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) lLCR Total ILCR (mg/kg/d) HQ 

NOTES. d 
-_ - Not applicable. 
NA - Toxicity criterion not available. 

Constru. Worker Risk Calc, SWDerm Pab Jf 3 i 112002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter Units Descrintion 
DAD m&id Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd W~g/W4 Dermal cancer slope factor 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

NA 

mg/Wd 
m&g 
k&g 

mg/cm2 
NA 

cm2lday 
days/year 

years 
kg 

days 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor-1260 
Diesel Range Organics 

C 
bxdkg) 

10 
2.8 
40 

11,600 

NOTES: 
-- - Not applicable. 
NA - Toxicity criterion not available. 

Construction Worker Risk Calc, SDDerm Page 3 of 3 6/l 112002 

ABS 

0.01 
0.14 
0.14 
0.01 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

Carcinogens Noncarcinogens 
CSFd RfDd DAD % Contrib. DAD % Contrib. 

l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

NA NA 9.2E-09 -- -- 6.5E-07 -- -- 

2.2E+OO NA 3.6E-08 8.lE-08 6.6% 2.5E-06 -- -- 

2.2E+OO NA 5.2E-07 l.lE-06 93.4% 3.6E-05 -- -- 

NA NA l.lE-05 -- -- 7.5E-04 -- -- 
I I I 

Total TT.CR: 1.2E-06 100.0% ! Total HI: -- -- 1 



ADULT INDUSTRIAL i COMMERCIAL WORKERS FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CDI (I&g/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Paralneter Units DCSCliDtiOll 

CDI mglkgld Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 

Industrial I Commercial 
m 

cs (Chemical Specilic) 
cs 

CSFo 

HQ 
RfD0 

C 
IR-S 
CF 
FI 
EF 

l/(mg/kg/d) 
NA 

m&g/d 

wk2 
mglday 
kg/mg 

NA 
days/year 

Oral CanCer slope factor cs 
Hazard quotient cs 
Oral referc11ce dose cs 
Concentration of chemical in soil cs 
Ingestion rate of soil 50 
Conversion factor l.OOE-06 

ED years 
BW kg 

AT-C d;iyS 

AT-N days 

2-Metilyl~~aphtllalene 
Benzo(a);inthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantlicllc 
Carbazole 
ChpWlC 
Dibenz(a.h)anihraccile 
nuorillrthene 
Indeno(l,2,3~cd)pyrelle 
Naphthalenc 
PyTCllC 

4.4’.DDD 
Chlordane. alpba- 
Chlordane. gamma- 
Dieldrin 
HeptaClllOr 

Heptachlor Epoxidc 
Aroclor- 1248 
Aroclor- I254 
Aroclor-I260 

Gasoline Range Orgsnics 
Diesel Range Organ& 
Antimony 
Arsenic 
Iron 
Thallium 

C 

m 

1.96 
69.0 
30.5 
40.9 
18.7 

3.16 
96.0 
1.41 
243 
8.79 

0.525 

250 
3 

48 
58 

0.32 

22 
4.5 

1.51 
0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

m: 
. - Not applicable. 

NA -Toxicity criterion not available. 

(I) Value for chlordane 

CSFO 
pJk& 

NA 
7.3E-01 
7.3E+Oil 
7.3E-01 
7.38-02 
2.OE-02 
7.38-03 
7.3EcOO 

NA 
7.38-01 

NA 
NA 

2.4E-01 

).SE-OI t’ 
).5E-01 t’ 

1.6E+OI 
1SE+OO 

9.1 E+OO 
Z.OE+OO 

2.OE+00 
2.OEt00 

NA 
NA 
NA 

1.5E+00 

NA 
NA 

Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 

Averaging time. carcinogens 
Averaging time, noncarcinogens 

RfDO 
mJl&g 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

.oz4 (’ 

.OE-04 (’ 

5.OE-05 
S.OE-04 
I .3E-O5 

NA 
Z.OE-05 

NA 
NA 

NA 
4.OE-04 

3.OE-04 
3.OE-01 
6.68-05 

CD1 
&&$ 

3.4E-07 

l.ZE-05 
5.3E-06 
7.1E-06 
3.38-06 

5.5&07 
1.7E-05 
2.5E-07 
4.28-05 
I.SE-06 
9.28-08 

4.4E-05 
5.2E-07 

8.48-06 
I .OE-05 
S.6E.08 

3.88-06 
7.98-07 

2.6E-07 
1.7E-07 
9.5B-06 
3.6E-08 
8.2E-05 
2.IE-07 

6.IE-07 
3.98-04 
5.48-08 

‘otal ILCI 

ILCR 
k Conbib. 
‘0181 ILCR 

-. _. 

8.88-06 8.1% 

3.9E.05 35.6% 
5.2&06 4.8% 
2.48-07 0.2% 
l.iE-08 0.0% 
1.2E-07 0.1% 
I .BE-06 1.7% 

_. __ 

l.lE-06 I .O% 
__ __ 
__ ._ 

1.3E-07 0.1% 

2.9&06 2.7% 
3.5E-06 3.3% 
8.98-07 0.8% 
1.7E-05 15.9% 
7.2E-06 6.6% 
5.3B-07 0.5% 
3.48-07 0.3% 
1.9E-05 17.5% 

__ -_ 
_. __ 
._ _- 

9.2E-07 0.8% 
__ ._ 
__ ._ 

1 
250 
25 
70 

25,sso 
9,125 

CD1 
mg/kg/d) 

9.6507 
3.48-05 
l.SE-05 
Z.OE-05 
9.lE-06 
1.5E-06 

4.78-05 
6.9B-07 
1.2E.04 
4.38-06 
2.68-07 
1.2E-04 

l.SE-06 
2.38-05 
2.88-05 
I .6E-07 
l.lE-05 
2.28-06 

7.48-07 
4.88-07 
2.78-05 
l.OE-07 
2.3&04 
6.OE-07 
1.7E-06 
l.lE-03 
1.5E-07 

NO, 

Total HI: 3.4E-01 100.0% 

AL 
__ 
__ 
._ 
-_ 
_. 
_. 
_. 
. . 

3.OE.03 
. . 

I .3E-05 
4. I E-03 

_. 

4.7&02 

5.7&02 
3.lE-03 
2.28-02 
1.7E-01 

__ 

2.4E-02 
. . 

. . 

. . 

l.SE-03 
5.78-03 
3.78-03 
2.3E-03 

ens 
4 b Conbib 

HI 

_. 
. . 
. . 
._ 
__ 
._ 
_. 

0.9% 
_. 

0.0% 
I .2% 

. 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
._ 

7.0% 
__ 

_. 
. . 

0.4% 
1.7% 
1.1% 
0.7% 



ADULT INDUSTRIAL I COMMERCIAL WORKERS _ FUTURE SCENARIO 

DERMAL CONTACT WITH SURFACE SOIL-SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARClNOGENtC AND NONCARClNOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD @g/kg/d) = (C*CFtAF*ABS*SA*EF*ED)/(BW*AT) 

ILCR = CDI*CSFd 
HQ = CDI/RfDd 

Para1neter Units Description 
DAD wWd Demxally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd IKwWd) Dermal cancer slope factor 

AF mg/cm2 
ABS NA 
SA c&/day 
EF days/year 
ED 
BW 

AT-C 
AT-N 

2-Methylnaphthalene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benro(b)fluoranthene 
Benzo(k)fluoranfhene 
Carbazole 
ChJpUle 
Dibenz(a,h)anthracene 
Ruoranthene 
Indeno(l,2.3-cd)pyre.ne 
Naphthalene 
PyIene 
4.4’-DDD 
Chlordane, alpha- 
Chlordux. gsnmn- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 

Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Gasoline Range Organics 

Diesel Range Organ& 
Antimony 

Arsenic 
Iron 
Thallium 

YMIS 

kg 

Hazard quotient 
Dennd reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 

Exposure frequency 
Exposure duration 
Body weight 

days Averaging time, carcinogens 

days Averaging lime, noncarcinogens 

C 

m 

1.96 

69.0 
30.5 
40.9 
18.7 

3.16 
96.0 
1.41 

243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 

4.5 

1.51 
0.975 
54.6 

0.207 
470 
I .22 
3.49 

2,260 
0.31 

ABS 

0.01 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 

0.01 
0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 

0.14 
0.01 
0.01 

0.001 
II-9 “.“.I 

0.001 
0.001 

CSFd 
/(mg/kgld) 

NA 
2.4EtOO 
1.5Ei.01 

I SE+00 
ISE-01 
4.OE-02 
2.4E-02 
2.4E+Ol 

NA 
2.4&00 

NA 
NA 

3.4E-01 
4.4E-01 (I’ 
4.4E.01 ‘I: 

3.2E+Ol 
6.3E+OQ 

I .3E+Ol 
2.2E+OO 
2.2E+OO 
2.2E+Gil 

NA 
NA 
NA 

3,7&~ 

NA 
NA 

RtDd 
mJ&g 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

1.2E-02 
NA 

1.6E-02 
9.3E03 

NA 
.OE-O4 ( 
.OE-04 ( 
2.5E-05 
3.6E.04 
9.4E-06 

NA 
I .8Fe-O5 

NA 

NA 
NA 

8.0E-06 
I Irl ,I” I .x.lj.v* 

4.5E-02 
9.98-06 

’ 4 
’ 4 

1 

DAD 

:hvWd/d) 

4.5E-08 
2.1E-05 
9.1E-06 
I .2E-05 
5.6E-06 
9.58-07 
2.98-05 
4.28-07 

5.6E-06 
2.6E-06 

I .2E-08 
5.8Fr06 
6.98-08 
4.48-06 
5.48-06 
7.48-09 
5.iE-07 
I .OE-07 
4.98-07 

3.IE-07 
1.8E.05 
4.88-09 
LIE-05 
2.8E-09 
? “C n7 L.*b-” I 
5.2E-06 
7.1FrIO 

otal ILCR 

archlogen 

ILCR 

b Conbib. 
‘ofal ILCR 

__ __ 

4.98-05 18.1% 

1.3E-04 49.7% 

I .8E-05 6.7% 

8.2&07 0.3% 
3.88-08 0.0% 
6.8E-07 0.3% 
1.0&05 3.7% 

__ -_ 

6.2E-06 2.3% 
._ __ 
__ __ 

2.4E-08 0.0% 
1.9E-06 0.7% 
2.3E-06 0.9% 
2.4E-07 0.1% 

3.2B-06 1.2% 
1.3E-06 0.5% 

l.lE-06 0.4% 
7.OE-07 0.3% 
3.9E-05 14.6% 

__ __ 
__ 
_. 

0.3% 
._ 
__ 

Industrial / Comnwcial 
y&g 

cs (Chemical Specific) 

l- 
L 

CS 

cs 
cs 
cs 
cs 

I .00E-06 
0.2 
cs 

3.300 
250 
2.5 
70 

25,550 

9,125 

DAD 

mW~/d) 

1.3E-07 
5.8E-05 
2.68-05 

3.48-05 
I .6E-05 
2.78-06 
8.IE-05 

I .2E-06 
1.6E-05 
7.4806 
3.48-08 
I .6E-c5 
1.9E-07 
1.2E-05 
I SE-05 
2.1E-08 

1.4E-06 
2.98-07 

1.4E-06 
8.8E-07 

4.9E-05 
1.3E-08 

3.OE-05 
7.98-09 
r( o-2 07 “.“I-“, 
I .SE-05 
2.OE-09 

lcarcinog 

HQ 
-_ 
__ 

__ 
._ 

__ 
__ 
__ 
__ 

1.3E-03 
__ 

2. IE-06 
1.7E-03 

_- 

3.1E-02 
3.78-02 
8.3~04 
3.98-03 
3.lE-02 

__ 

4.98-02 
__ 

__ 

9.98-04 
c cc M _)._I”-“> 
3.28-04 
2.OE-04 

- 

b Contrib. 
HI 

._ 

._ 
__ 
_. 

_. 
__ 
__ 
. . 

0.8% 
_. 

0.0% 
1.1% 

__ 

19.0% 
22.9% 

0.5% 
2.4% 

19.0% 
__ 

30.0% 
__ 
__ 

__ 

0.6% 
3.406 

0.2% 
0.1% 

100.0% 

NJ-JTgj: 
__ _ Not applicable. 

NA - Toxicily criterion not available. 
(I) Value for chlordane 

Industrial-Comnzcial Risk tilt. SSDcrm Page 2 of 9 



ADULT rNDUSTRlAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGlTIVE DUSTS EMANATING FROM SURFACE SOIL - SlTE 84 (BUlLDING 4.5 AREA) BEFORE NON-TCRA 

m 
CDI 

UCR 
cm 

HQ 
RtDi 
Ca 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Parameler 

I-Methylnaph~halene 
Benzo(s)antlsacene 
Benzo(a)pyrem 
Benz@)tluoranrkw 
Benzo(k)fluoranthene 
C;lrbUZ0le 
ChryWX 
Dibenz(a.h)anthracene 
FlV0r~l1ttlel~ 
Indeno(l.2.3.cd)pyrew 
Naphthalene 
Pylew 
4.4’.DDD 
Chlordwe, alpha- 
Chlordane. ga,,,,,a- 
Dieldrin 
lleptachlor 
Heptaclllor Epoxide 
Arc&r- 1248 
Aroclor-1254 
Awlor-I260 
Gas&e Range Organics 
Diesel Range Organ& 
AIl&Xly 
AISZdC 
Iran 
Thallium 

IQIlS: 
- - Not applicable. 

REASONABLEMAXIMUM EXPOSURE 
POTENTIALCARClNOGENK! AND NONCARCINOGENIC RISKS 
MCB CAMP LWEUNE IACKSONVlLLE, NORTH CAROLINA 

CDI (mglkgid) = (Ca*RR*E’I’*EF*ED)/(BW*AT) 
where: Ca = C * (l/PEF) 

ILCR = CDI’CSFi 
HQ = CDURtDi 

g& 
mg/kg/d 

NA 
I i(mglkg/d) 

NA 
mg/kgld 
mglm3 

wb 
m3/kg 

m3lhour 
hours&y 
dayslyer 

YCLUS 

kg 
days 
dilYS 

Pescriotion 
ciuonic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
lnhalarion reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Ptiiculate emksion factor 
Respiration rate 
Exposure time 
Exposure frequency 
Eqwsure duration 
Body weight 
Averaging time, carchlogens 
Averaging time, noncarcinogens 

C Ca CSFi 
&& 0) M 

I .96 I .48E-09 NA 
69.0 5.23&08 3.1E-01 
30.5 2.318-08 3.lE+CO 
40.9 3.lOE.08 3.1E-01 
18.7 1.4lE-08 3.1Es02 
3.16 2.39I3-09 2.OE-02 
96.0 7.27&08 3. I E-03 
I.41 I .07E-09 3.1E+oo 
243 1.848-07 NA 
8.79 6.66E-w 3.lE-01 

0.525 3.98&10 NA 
250 1.898-07 NA 

3 2.278-09 2.4E-01 
4X 3.6-4EOS 3SE-01 (’ 
58 4.39808 3.5h01 (’ 

0.32 2.42E-10 1.6E+ol 
22 1.678-08 4.6E+oo 
4.5 3.4lEOP 9.lE+oo 
1.51 1.14~~09 2.OEt03 

0.975 7.39B10 2.OE+CO 
54.6 4.138-08 2.OE+oo 
0.207 lS7E10 NA 
470 3.568-07 NA 
1.22 9.25E.10 NA 
3.49 2.65EO9 l.SE+oI 

2.260 1.7lE06 NA 
0.31 2.328-10 NA 

RtDi 
w 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.6E-04 
3.OE.02 

1.084 (’ 
LOE-04 ( 
5.Ol3-M 
S.OE-04 
l.3E-05 

NA 
Z.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CDI 
hJ&& 
3.4E.11 
l.ZEC¶ 
5.4E-IO 
7.2E-IO 
3.3E-10 
SSE-11 
1.7E-w 
2SE-I I 
4.3E.09 
ISE-IO 
9.2&I2 
4.4~OP 
5.3E-ll 
8.4E-10 
I.OE-09 
5.6&I2 
3.9B10 
?.9EII 
2.6E-I I 
1.7EIl 
9.6ElO 
3.6&12 
8.3E-G9 
2.1E-II 
6.lE.I1 
4.OE-08 
5.4EI2 

LGiiiiE 

Industrial/Commercial 
Worker 

cs (Cllemical Specific) 
cs 
CS 
cs 
cs 

CS 
cs 

1.32E+C9 
0.83 

8 
2.50 
2.5 
70 

25,550 
9,125 

. . 
3.8E.10 
l.7E-09 
2.2E-IO 
LOEll 
l.lB-I2 
5.2E-12 
7.7E-I I 

. . 

4.8E-1 I 
__ 
. . 

l.3E.I I 
3.OE.IO 
3.6E-10 
9.IE-II 
1.8E-09 
7.2E-IO 
5.3E-I 1 
3.4E11 
l.9E.09 

. . 

. . 

. . 

9.3E10 
. . 
. . 

b Contrib. 
btal ILCR 

. . 

4.4% 
19.4% 
2.6% 
O.l‘!& 
0.0% 
0.1% 
0.9% 

._ 

0.6% 
. . 
. . 

0.1% 
3.4% 
4.2% 
I.11 

20.5!% 
8.4% 
0.6% 
0.4% 

22.4% 
. . 
_. 
__ 

10.8’. 
. . 
. . 

CD1 
m 

9.6E.I I 
3.4E-09 
ISEOP 
2.OE-09 
9.2E.10 
1.6E-IO 
4.7E-69 
7.OE.1 I 
l.2E-08 
4.3E-IO 
2.6%I I 
1.2&08 
ISE-10 
2.4E-09 
Z.PE-09 
1.6E-II 
l.lE-09 
2.2E-IO 
7.4E.I I 
4.8E-11 
2.7&t% 
l.OE-II 
2.3E-08 
6.OE.11 
l.7E-IO 
l.lE-07 
ISE-I1 

NO ncarcihagl 

HQ 
. . 
. . 
._ 
_. 
. . 
. . 
. . 
. . 

3.OE.07 
._ 

3.OE-08 
4.lE-07 

. . 

1.28-05 
l.4E-OS 
3.28-07 
2.2E-06 
1.7E-OS 

__ 

2.48-06 
. . 

Total HI: 4.98-0.5 lOQ.09 

h Contrib. 

-EL 
. . 
_. 
. . 
. . 
. . 
. . 
-. 
__ 

0.6% 
. 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 
35.0% 

. . 

4.9% 
. . 

. . 

._ 

. . 
_. 
_. 

NA . Toxicity cnterio~l not available. 
(1) Value for chlordnr 
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ADULT INDUSTRIAL I COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*lR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDIlRfDo 
Industrial / Commercial 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 

NA 

w&W 
@kg 

m&W 
kg/% 

NA 
days/year 

years 

kg 
days 
days 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

IParameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 

I Iron 

NOTES: 
-- - Not applicable. 

b&g) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo 
l/(mglkg/d) bwW4 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.3E-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+OO NA 
7.3E-01 NA 
1*6E+Ol 5.OE-05 
2.OE+OO NA 
1.5E+OO 3.OE-04 

NA 3.OE-01 

CD1 

(mg/Wd) 

1 .OE-05 
8.3E-07 
4.3E-07 
4.9E-07 
3.1E-07 
1.7E-07 
1.2E-06 
i.2E-07 
3.OE-07 
9.1E-09 
1.7E-05 
9.2E-07 
4.1E-04 

Jarcinogens 

ILCR 

__ 

6.1E-07 
3.2E-06 
3.6E-07 
2.3E-08 
3.3E-09 
8SE-09 
8.9E-07 
2.2E-07 
1.5E-07 
3.3E-05 
1.4E-06 

% Con&b. 
Total ILCR 

__ 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
50 

1 .OOE-06 
1 

250 
25 
70 

25,550 
9,125 

CD1 
mcarcinoge 

OWkW HQ 
2.8E-05 -- 

2.3E-06 -- 

1.2E-06 __ 

1.4E-06 -- 

8.7E-07 __ 

4.6E-07 -_ 

3.3E-06 __ 

3.4E-07 -- 

a .4E-07 -_ 

2.5E-08 5.1E-04 
4.7E-05 -- 

2.6E-06 8.6E-03 
l.lE-03 3.8E-03 

% Contrib. 
HI 

_- 
-- 
-- 
-- 
__ 
_- 
__ 
-- 
-- 

3.9% 
-- 

66.4% 
29.7% 

Total HI: 1.3E-02 100.0% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Industrial-Commercial Risk Calc, SSlng Page 1 of 3 6/6/2002 



ADULT INDUSTRIAL I COMMERCIAL WORKERS - FUTURE SCENARlO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDYRfDd 
Industrial I Commercial 

Parameter &y&s Description 
DAD ma&d Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd WwWd) Dermal cancer slope factor 
HQ NA 

RfDd w&Y 
C mg/kg 

CF Wmg 
AF mg/cm2 

ABS NA 
SA cm2lday 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Dieldrin 
Aroclor- I 260 
Arsenic 

I Iron 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available. 
(1) Value for chlordane 

@ii&) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFd RfDd DAD 
l/(mg/kg/d) h&g/d) bawd) 

NA NA 1.3E-06 
2.4E+OO NA 1.4E-06 
1.5E+Ol NA 7.4E-07 
1 SE+00 NA 8.4E-07 
1.5E-01 NA 5.3E-07 
4.OE-02 NA 2.88-07 
2.4E-02 NA 2.OE-06 
24E+Ol NA 2.1E-07 
2.4E+OO NA 5.2E-07 
3.2E+Ol 2SE-0.5 1.2E-09 
2.2E+OO NA 3.1E-05 
3.7E+OO 1.2E-04 3.6E-07 

NA 4.5E-02 5.4E-06 

Iarcinogens 

ILCR ’ 

__ 

3.4E-06 
l.lE-05 
1.2E-06 
7.8E-08 
l.lE-08 
4.7E-08 
4.9E-06 
1.2E-06 
3.88-08 
6.9E-05 
1.3E-06 

-_ 

% Contrib. 
Total ILCR 

_- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

-_ 

rotal ILCR: 9.2E-05 100.0% 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 
25 
70 

25,550 
9,125 

tncarcinoge 
DAD 

@@kg/d) HQ 
3.7E-06 __ 

4.OE-06 __ 

2.1E-06 -_ 

2.4E-06 __ 

1.5E-06 _- 

8.OE-07 __ 

5.68-06 -_ 

5.88-07 __ 

1.4E-06 -- 

3.4E-09 1.3E-04 
8.6E-05 -- 

ns 

1 .OE-06 
1.5E-05 

Total HI: 

8.3E-03 
3.4E-04 

88E-03 

% Contrib. 
HI 

-_ 
-_ 
-_ 
-- 
-_ 
-- 
__ 
-- 
-- 

1.5% 
-- 

94.6% 
3.8% 

100.0% 

1 

Industria .nercial Risk Calc, SSDem Pd, .i 3 616/2002 



ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFI‘ER NON-TCRA 

Parameter 
CDI 

ILCR 
CSFi 
HQ 

RfDi 
Ca 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (m&I/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (UPEF) 

ILCR = CDI*CSFi 
HQ = CDI/RIDi 

Q& 
wkdd 

NA 
I/(mgikg/d) 

NA 
mg/kg/d 
mg/m3 

m&i 
mfikg 

m3/hour 
hours/day 
days/year 

years 
kg 

&YS 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluordnthene 
Carbdzole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1.2.3~cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 

IIron 

C Ca CSFi RfDi 
Ow/kg) (mg/m3) I/(mg/kg/d: ,pmg/kgW 

51.9 4.39E-08 NA NA 
4.16 3.61E-09 3.1E-01 NA 
2.48 I .88E-09 3.1EtOO NA 
2.81 2.13E-09 3.1E-01 NA 
1.78 1.3SB09 3.1E-02 NA 
0.95 7.2OE-10 2.OE-02 NA 
6.1 .5.08E-09 3.1E-03 NA 

0.695 S.27B10 3.1E+Oil NA 
1 .I2 1.30E-09 3.1E-01 NA 

0.052 3.94B11 1.6E+Ol S.OE-05 
95.6 7.24B08 2.OE+OO NA 
5.26 3.988-09 1SEtOl NA 
2,347 1.78E-06 NA NA 

:arcinogen 
CD1 

bdW3 ILCR 1 

1 .OE-09 -- 

8.4E- 11 2.6E-11 
4.4E- 11 1.3E-10 
4.9E- 11 l.SE-11 
3.1E-11 9.7&13 
1.7E-1 I 

, ~ 

3.38-13 
1.2E-IO 3.78-13 
1.2E-11 3.8E-11 
3.OE-11 9.4E- 12 
9.1E-13 ISE-11 
1.7E-09 3.4E-09 
9.2E-1 I 1.4E-09 
4.1 E-08 -- 

‘Otdk ILCR: 5.OE-09 100.0% 

s 
% Contrib. CD1 
rota1 ILCR bWkg/d) 

__ 2.8E-09 
0.5% 2.3E-10 
2.7% 1.2E-10 
0.3% 1.4E-10 
0.0% 8.8E-11 
0.0% 4.7E-I 1 
0.0% 3.3E-10 
0.8% 3.4E-11 
0.2% 8SE- I 1 
0.3% 2.6E-12 
67.3% 4.7E-09 
27.9% 2.6E-IO 

-- 1.2E-07 

Industrial I Commercial 
Worker 

cs (Chemical Specific) 
CS 
cs 
cs 
CS 

cs 
cs 

1.32E+O9 
0.83 

8 
250 
2s 
70 

25,550 
9.125 

mcarcinog! 

HQ 
-- 
-- 
__ 
-- 
-- 
__ 
__ 
__ 
-_ 

5.1E-08 
__ 
__ 
-- 

i 
% Co&b. 

HI 
-- 
-_ 
__ 
__ 
__ 
__ 
_- 
__ 
-_ 

100.0% 
_- 
-_ 
-- 

1 

Total HI: 5.1 E-08 100.0% J 

m: 
-_ - Not applicable. 
NA - Toxicity criterion not available. 
(1) Value for chlorddne 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
INGESTION OF GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDVRfDo 
Industrial / Commercial 

Parameter 
CD1 
ILCR 
CSFo 

HQ 
RfDo 

C 
IR-W 

EF 
ED 
BW 

AT-C 
AT-N 

Units 
mglkgld 

NA 
1 /( mg/kg/d) 

NA 
mglkgld 

mg/L 
Uday 

days/year 
years 

kg 
days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

C CSFo 
OWL) l/(mg/kg/d) 

0.0034 5.5E-02 
0.016 6.1 E-03 

0.00105 NA 
0.0022 NA 

).0000167 9.1E+OO 
0.044 NA 
0.011 NA 
0.03 1 .SE+OO 
67.7 NA 
0.45 NA 

0.0057 NA 

NOTES. 1 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Industri, mmercial Risk Calc, GWIng 

RfDo 
:mg/kg/d) 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
5.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.48-02 
6.6E-05 

CD1 
(mg/kg/d) 

2.4E-05 
l.lE-04 
7.3E-06 
1 SE-05 
1.2E-07 
3.1E-04 
7.7E-05 
2.1E-04 
4.7E-01 
3.1E-03 
4.OE-05 

( :arcinogem 

ILCR 

1.3E-06 
6.8E-07 

-- 
-- 

l.lE-06 
-- 
-- 

3.lE-04 
-- 
-- 
-- 

% Contrib. 
Total ILCR 

0.4% 
0.2% 

-_ 
-- 

0.3% 
__ 
__ 

99.0% 
__ 
-- 
-_ 

rota1 ILCR: 3.2E-04 100.0% 

Pab Jf3 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
2 

250 
25 
70 

25,550 
9,125 

I 
CD1 

(mg/kg/d) 

6.7E-05 
3.1E-04 
2.1E-05 
4.3E-05 
3.3E-07 
8.6E-04 
2.2E-04 
5.9E-04 
1.3E+OO 
8.8E-03 
l.lE-04 

ncarcinoge 

HQ 
2.2E-02 
3.1E-02 

% Contrib. 
HI 

0.2% 
0.3% 

-- 

2.2E-03 
2.5E-02 
1.7E+OO 
5.4E-01 
2.OE+OO 
4.4E+OO 
3.7E-01 
1.7E+OO 

_- 

0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

1 

Total HI: l.lE+Ol 100.0% 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg!d) = (C*CF*Kp*SA*EF*ED*ET)I(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSWAD 
HQ = CDVRtDo Adj RfD Adj = RfD*AD 

Parameter Qi& 
DAD mg/W 
ILCR NA 
CSFd WWWd) 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 

lTbliiium 

NOTES: 
_- - Not applicable. 

NA- 

mg/Wd 
cm2 

days/year 
years 

hours/day 

kg 
days 
days 

WL 
Wcm3 

cm/hour 
NA 

OiiS-) 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

_ ,._r- u.uu3 / 

KP CSFd RfDd 
(cm/hour) I/(mg/kg/d) bv$W) 

0.021 5.9E-02 2.8E-03 
0.0089 3.1E-02 2.OE-03 
0.1423 NA NA 
0.069 NA 1.6E-02 
0.055 1.3E+OI 9.4E-06 

0.0049 NA 2.5E-04 
0.001 NA S.OE-06 
0.001 3.7E+OO 1.2E-04 
0.001 NA 4.5E-02 
0.001 NA 9.6E-04 
,, ,.,T. .I I ,, fi” ,,J U.UUI ,\A Y.YC-UO 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

DAD 

OwzWd) 

l.lE-06 
2.2E-06 
2.3E-06 
2.4E-06 
I .4E-08 
3.4E-06 
1.7E-07 
4.7E-07 
l.lE-03 
7.1E-06 
9 GE-08 

Industrial / Commercial 
Worker 

cs (Chemical Specific) 

ILCR 

6.6E-08 
6.8E-08 

__ 
_- 

l.SE-07 
-- 
__ 

1.7E-06 
-- 
-- 
_- 

cs 
cs 
cs 
cs 

18,000 
250 
25 
0 

70 
25,550 
9,125 

cs 
1 .OOE-03 

cs 
cs 

% Contrib. DAD 
Total ILCR (mg/kg/d) 

3.2% 3.1E-06 
3.3% 6.3E-06 

-- 6.6E-06 
-- 6.78-06 

8.9% 4.OE-08 
-- 9.5E-06 
-- 4.88-07 

84.5% 1.3E-06 
_- 3.OE-03 
-- 2.OE-05 
-_ 2.58-07 

I’otal ILCR: 2.OE-06 100.0% Total HI: 2.3E-01 100.0% 

ncarcinoge 

HQ 
l.lE-03 
3.1E-03 

-- 

4.2E-04 
4.3E-03 
3.8E-02 
6.1E-02 
l.lE-02 
6.6E-02 
2.lE-02 
9 cc nl L.JlP”L 

% Contrib. 
HI 

0.5% 
1.4% 

__ 

0.2% 
I .9% 
16.5% 
26.3% 
4.7% 
28.7% 
9.0% 
: I .O% 

NA -Toxicity criterion not available. 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 4.5 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

lLCR = CDI*CSFi 
HQ = CDIXRfDi 

Parameter 
CD1 

ILCR 
CSFi 
HQ 
RfDi 

C 
Ca 

RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mglkgld 

NA 
~4mg/kg/d) 

NA 
mg/Wd 

mg/L 
mg/m3 

m3lhour 
hours/day 
days/year 

years 
kg 

days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Industrial / Commercial 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
250 
25 
70 

25,550 
9,125 

Shower Carcinogens Noncarcinogens 
C Ca CSFi RfDi CD1 % Contrib. CD1 % Contrib. 

Parameter bg/L) (mg/m3) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Benzene 0.0034 4.8 lE-03 2.7E-02 1.7E-03 3SE-06 9.4E-08 8.2% 9.8E-06 5.7E-03 1.3% 
Chloroform 0.016 1.80E-02 8.1E-02 8.6E-05 1.3E-05 l.lE-06 91.8% 3.7E-05 4.3E-01 98.7% 

Total ILCR: l.lE-06 100.0% Total HI: 4.3E-01 100.0% 

NOTES* A 
-- - Not applicable. 
NA - Toxicity criterion not available. 
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ORAL ABSORPTION EFFICIENCIES TABLE 





000!0&90.7 

000067.66.) 

OIfxxi5~8).i 

018540-29.9 

Nh 

0002LROl.9 

007440-48.4 

007440.J0.8 

00106-44-5 

oooO\7-12.5 

CWO7.?.5(.8 

C.“Y30?2.$).9 

cxwi10.27.3 

DOOOSJ-70.3 

ooO124 48-1 

fXWM.74.‘2 

wo104.46~7 

(X0X I.7 I .8 

wm37~.34.~ 

w 1a7.c6.2 

cKYJO’~J.JJ.4 

31 

20 

0.50 

2.0 

2.0 

31 

I:0 

50 

6J 

17 

70 

70 

70 

31 

(50 

loo 

90 

13 

loo 

loo 

100 

16 

27 

12 

37 

28 

21: 

28 

69 

29 

8.2 

12 

a0 

30 

11 

Nh 
b 

6 IOWJ 

Nh 

NA 

NA 

Nh 

Nh 

Nh 

NA 

2.40B.02 ’ 

NA 

Nh 

b 
9.toi:,o1 

b 
6 DOI~OI 

NA 

3.05C42 

Nh 

NA 

NA 

NA 

NA 

Nh 

NA 

UA 

3.4Jl.COl 

4 8‘5E.01 

4 161501 

NA 

I.4wOl 

Nh 

2bJEM 

NA 

NA 

9 IOE.02 

6 00~.01 



Tnblc 6. Dernrlai risk vaiues dcrivetl by calculation 
from gnstrohteulinsl (G3) absorpticq dab In clxrnicnl order 

Chtmirrl 

cm 156.59.2 

ooO1S660.5 

ooo110~83.2 

W78.87.S 

ooO$42-7S.6 

OOoobo-S7.I 

oooo84.66.2 

cmI3I.lI-3 

hoos34.12-I 

ooOS28.29.0 

m-61.0 

rP%11.2R.J 

C’X111.14.2 

oIwM~10.2 

035J71.78,2 

oooO72.20.8 

ooo100.4 I.4 

0206~44.0 

W77R2.41.4 

rwxl76~44.R 

OOLrY24.51.3 

loo a3 

loo 83 

82 81 

14 68 

s5 7.1 

SO 6s 

30 19 

30 79 

too 12 

93 32 

65 32 

loo RI 

85 s3 

85 1.1 

so 8s 

2.0 71 

97 10 

31 2 

97 34 

72 35 

72 35 

c 
I.WE-m 

b 
2 oiw42 

b 
3.WE-03 

NA 
b 

3.cQE.04 
b 

J.OUE.05 

8.00,~01 
I, 

Nh 

c 
1 .w r; 4x1 

NA 
b 

3.cm-04 
b 

I.OQE.01 

b 
4.wE.o7 

b 
~.ooF,nl. 

h 
S.001504 

il 
I JO&05 

J.GOIi.01c 

2.00~OlC 

3.ooao3C 

NA 

3,cOrroi 

5.cad 

81xlri~coC 

WA 

NA 

4 ooa-04 

I .ml-J~ 

?.waoJc 

2 .wl~03c 

J .cwoE 

NA 

3 00l:,04” 

NA 

4.OOLOP 

6 oortoi’ 

5.0ul~~c 

1.10%0Q 

NA 

MA 

NA 

6.&OEOZ ’ 

I.so&0l c 
b 

I .&x+01 

NA 

Nh 

Nh 

Nh 

Nh 

HA 
h,d 

6.6OK.01 

hJ 
6 ROI:.ol 

HA 

NA 

NA 

WA 

Nh 
b 

4.SOlitCKl 
II 

‘).lOJ:+W 

I .00lT~01 Nh 

2 OOE.01 NA 

2 4GE.O) NA 

NA 9 IPE.02 

t .fJ~Gtl3 3.27E.01 

2 Sl)l:,OS 12ooa~Ol 

7.?OF;,+W NA 

NA HA 

Nh Nh 

3 721CO3 NA 

6.SOG.& NA 

2 WlJ 03 NA 

I701:OJ K COB,OI 

8 WI’ LlJ 8 coE.Ol 

HA NA 

6WlE06 NA 

HA Nh 

I 14F.(iI NA 

5.RZli.02 NA 

) Mll:Ol 6 25L1100 

‘) J6F I16 125E+01 
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Nh 
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Nh 
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NA 

NA 

tJn 

NA 

HA 
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5 6mo.\ 

1.6001:4l 

I ox-08 

Nh 

c.aot<ol 
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1.WE.OJ 

NA 

6.49E+‘X 

1.~8t:~oO 

I .-HI300 

I IOE.01 

un 

NA 

Nh 

NA 

NA 

NA 

Nh 

NA 

NA 

Nh 

NA 

tJn 

NA 

NA 

Nh 

Nh 
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31 

20 

70 

P.7 

70 

41 

IO 
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t6 

lo 

so 

To 
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IS 

I .o 

IO 

3.0 

80 

w 

M 

81 

3.WE.02 ') 

Nh 

Nh 

NA 

Nh 

Nh 

NA 

b 
I.00692 

NA 

NA 

6.CW.01 ' 

NA 
b 

2sKlE~OI 

b 
l.KlII.02 

Nh 
b 

dWE.03 

l.OOB.O1c 

Nh 

NA 

s.ool:.03c 

NA 

s.oolx” 

swI;.oJc 

NA 

Nh 

Nh 

Nh 

NA 

1 coi:.o I 

NA 

Nh 

6 WE0 I 

N.A 

l.DOE+ooC 

I .coE.O2e 

NA 

4 ooeoi 

Nh 

Nh 

Nh 

Nh 

NA 

Nh 

NA 

NA 

NA 

NA 

c 
i.SOE+O> 

b 
1 CoisOI 

Nh 

NA 

NA 

Nh 

XA 

trn 

NA 

NA 

I) 
5.70~.02 

9.IOli~2 

Nh 

Nh 

4.\ti:.-03 

Nh 

21013.03 

9 @ul:.oJ 

NA 

tih 

NA 

Nh 

tin 

1 O@l~Ol 

tfn 

tot 

b.LNE.02 

MA 

I hOl:@ixI 

‘).lot:.oJ 

NA 

! ?4l:n2 

Nh 

NA 

Nh 

Nh 

NA 

NA 

NA 

NA 

NA 

Nh 

3 OC)litos 

2 sbti.oI 

NA 

Nh 

NA 

NA 

Nh 

NA 

NA 

Nh 

7 04E.02 

7’aMr 6 Psgc 7 





RDfrlYllrc 
Number Rrfct~nw 

---- - --- 

I 

2 

7 

8 

9 

IO 

II 

12 

13 

I4 

IS 

16 

17 

20 

21 

22 



Refererms for T~bic 6 CX :~t~.sorption data 

Reference 
Number 

23 

24 

2s 

16 

27 

18 

29 

30 

Jl 

32 

33 

39 

40 

42 

43 
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SHOWER MODEL RESULTS 



ADULTANDYOUNGCHILDIAGES I TO6 YEARSIRESIDENTS- FUTURESCENARIO 
RESULTING FROM StlOWERlNC WlTll WATER CONTAINING VOLATILECONSTITUENTS OF INTEREST’ 
REASONABLEMAXIMUM EXPOSURE 
SITE84 (BUILDING 45 AREA, 
MCB. CAMP LEJEUNE- JACKSONVILLE, NORTH CAROLINA 

RT = pmducr af ideal gas eonsI~nt (g.ZESaun-m)hnal-K) 
und ubsolulc tempowure (29310 

= 0.024 mm3/nPlc; 
N = VOC-specific liquid-film wss lnmsfc, coefticient (cwhr): and 

= W~CO2)*(44RrlWvwfl.~ and 
kg = VOC-specitic gus-film mass Uunsfcrcocfiicicnl (cwhr) 

kl(HZO)‘(IBRvlWva)“0.5 

kl(CO21 = 20 cnvlu 
kl(H?O, = 3wo cnuhr 
MWvoc = MoleculzuweighI ofVoC. 

(3) Esllmslion ol VOC concentraUon leaving shower droplol, Cwd (u&l: (4) EFtimnIion of VOC generalion rate in the shower rwm, 

WhCre 
Cwd = Cwl I-oxp((-KaL’ls)/M)d)I s (ug’%mi”): 

S = (Cwd’FRYSV 
when 

Cal,, = lSiRtlwxp(RDs).l]*exp(.RI) tort>Ds 
wbcre 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS. FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATlLECONS’,‘ITUENTS OFINTEREST” 
REASONABLEMAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCE. CAMP LUEUNE. JACKSONVILLE. NORTH CAROLINA 

k1vz0-4 kg(H20) MW kl C RT H KL 
COPC Iclrvlm (WtilC @WI, (CIWIV) (cnvhr) i”rn,-,,Olnal,lt,,,.,,~,*,~,-~ ~cwhr~ 

Dcnmx 20 3oal 78.11364 IS.01 1440.10 0.024 0.CQSJ.5 14.36 
Chlamfonn 20 3cm 119.37704 12.14 1164.92 0.024 O.CQ367 II.37 

(2) Adjustment of UYP~RII milss Lrsnsfrr coeMclent, KL, to shower war lompr~cure: 

KaL= KL[tTc’us)/(Tr*uc)l”-0.5 

KL TC TS 
COPC iCmA,i, (K) (K) UC (CP) 

BCllrCnz 1436 293 318 O.OIW2 
Chlomfann II.37 293 318 0.01002 

(3) Estimation of VOC roncentrslion Iewing shower droplet, Cwd (ugiL): 

“6 KaL 
@A (WAN1 

OS996 1.93 

O.S996 I.53 

Cwd = Cw’Il-cxp((-KuL’ls)/6o*dJl 
= Cwfl-&A)) 

C KilL 1s d A 
COFC 

cxp(A) Cwd 
l”C/L, (‘%?AV, (SW1 cm,, fug/L) 

hrLClrn 3.4 1.93 2 I -0.064 0.938 0.21 
Chlomtonn 16 153 2 I .o.os I 0.9so 0.80 

(41 Eslimallon oi VOC grnrratwn raw In Ihe shower room, S (@&mjn): 

S = ICwd*FRI/SV 

COFC 

Benzene 
Chlomfonn 

S R Ds 
(min) ‘. 

RDr RI cnp(RDs) CXp(-RI1 CNI) cuco 
lughn34e b (Ihnin) (I,,,“, ~ug/nD) l,ng/n?, 

0.X 0.008 IS 20 0.12 0.16 1.13 0.85 4.81 0.c!o480.543 
1.33 0.008 IS 20 0.12 0.16 1.13 0.8.5 18.02 0.0180168 



ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILE CONSTITUENTS OF INTEREST* 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(1) Estimation of overall mass transfer coefficient, KL. (cm/hr): 

where 
KL = I/(l/kl + RT/Hkg), 

H = Henry’s Law Constant (atm-m3/mol-K); 
RT = product of ideal gas constant (8.2E-5atm-m3/mol-K) 

and absolute temperature (293K) 
= 0.024 atm-m3/mole; 

kl = VOC-specific liquid-film mass transfer coefficient (cm/hr); and 
= kl(C02)*(44/MWvoc)“O.S; and 

kg = VOC-specific gas-film mass transfer coefficient (c&r) 
kl(H20)*(18/MWvoc)“O.S 

where 
kl(C02) = 20 cdhr 
kl(H20) = 3000 c& 

MWvoc = Molecular weight of VOC. 

(3) Estimation of VOC concentration leaving shower droplet, Cwd tug/L): (4) Estimation of VOC generation rate in the shower room, 

Cwd = Cw[l-exp((-KaL*ts)/bOd)] 

Cw = shower water concentrations (ug;L); 
d = shower droplet diameter (mm); and 
ts = shower droplet drop time (set). 

S (ug/m3-min): 
S = (Cwd*FR)/SV 

where 
FR = shower water flow rate (Umin); and 
SV = shower room air volume (m3). 

(5) Calculation of time-dependent indoor air concentration, Ca(t) (ug/m3): 

where 
Ca(t) = (S/R)[wxp(RDs)-l]*exp(-Rt) for DDS 

Ds = shower duration (min); and 
t = time (min). 

(2) Adjustment of overall mass transfer coefficient, KL, 
to shower water temperature: 

KaL = KL[(Tc*us)l(Ts*uc)]A-0.5 

where 
KaL = adjusted overall mass transfer coefficient (ctihr); 

Tc = calibration water temperature of KL (K); 
UC = water viscosity at Tc (cp); and 
us = water viscosity at Ts (cp). 

* Chrostowski, Foster, 1987. 

Residential0 Risk Calc.xls. Shower 



ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTlNG FROM SHOWERING WITH WATER CONTAINING VOLATILE CONSTITUENTS OF INTEREST* 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(1) Estimation of overall mass transfer coefficient, KL (cm/In): 

KL = ll(l/kl + RT/Hkg), 

kKC02) kg(H20) MW kl kg RT 1-I KL 
COPC (cmw (cm/hr) (g/mol) (cmm (cm/hr) (atm-m3/mol:ltm-m3/mol-b (cm/hr) 

Benzene 20 3000 78.11364 15.01 1440.10 0.024 0.00555 14.36 
Chloroform 20 3000 119.37704 12.14 1164.92 0.024 0.00367 I I .37 

(2) Adjustment of overall mass transfer coefficient, KL, to shower water temperature: 

KaL = KL[(Tc*us)/(Ts*uc)J”-0.5 

COPC 
KL Tc 

(cm/In) W 

TS 
(K) 

KaL 
(cm/hr) 

3 

Benzene 14.36 293 318 0.01002 0.5996 1.93 
Chloroform 11.37 293 318 0.01002 0.5996 1.53 

(3) Estimation of VOC concentration leaving shower droplet, Cwd (ug/L): 

Cwd = Cw*[ 1 -exp((-KaL*ts)/BO*d)] 
= Cw(l-exp(A)) 

COPC 

Benzene 
Chloroform 

C KaL ts d A v(A) Cwd 
(ug/L) (cm/h0 (set) (mm) (ug/L) 

3.4 1.93 2 1 -0.064 0.938 0.21 
16 1.53 2 I -0.05 1 0.950 0.80 

Reside1 .iisk Calc.xls. Shower l/7/02 



ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILE CONSTITUENTS OF INTEREST* 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(4) Estimatiou of VOC generatiou rate in the shower room, S (ug/m3-mitt): 

S = (Cwd*FR)/SV 

Cwd FR sv S 
COPC 

Benzene 
Chloroform 

cum (L/mm) (M3) (ug/m3-min) 

0.21 10 6 0.35 
0.80 10 6 1.33 

(5) Calculation of time-dependent indoor air concentration, Ca(t) (ug/m3): 

Ca(t) = (S/R)[exp(RDs)-l]*exp(-Rt) for t>Ds 

COPC 
S R Ds t RDs Rt exp(RDs) exp(-Rt) CaU) CW 

(ug/m3-min) (l/mm) (min) (mitt) (ug/m3) (m&W 

Benzene 0.35 0.008 15 20 0.12 0.16 1.13 0.85 4.8 1 0.00480543 
Chloroform 1.33 0.008 15 20 0.12 0.16 1.13 0.85 18.02 0.0180168 

Residential-CT Risk Calcxls, Shower I Ill02 



ADULTINDLJSTRIALICOMMERCIAL WORKER. FUTURESCI~NARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILECONSTITUENTS OF INTEREST* 
REASONABLEMAXIMUM EXPOSURE 
SITES4(BUILDING 4.5 AREA) 
MCB. CAMP LUEUNE. JACKSONVILLE. NORTH CAROLINA 

= kIIC02)‘(44iMWvoc)*O.J: and 
kg = VK-spxitic gwfilm msss tr*nsScr codtkicnt (cwlv) 

kl(H?Ol*( i8/MWvw)“O.S 



ADULT lNDUSTRlAL/COMMERClAL WORKER. FUTURESCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILECONSTITUENTS OF INTEREST’ 
REASONABLEMAXIMUM EXPOSURE 
SITE BP(BUILDING 4.5 AREA1 
MCB. CAMP LEJEUNE. JACKSONVILLE. NORTH CAROLINA 

KL= I/cl/w + RTIHkp), 

W(CO2) kp(HZO) MW w k6 RT H KL 
COFC (CmlK) (Clruhd (@ml) (cr!Jilr) hnhr) ~otm-llilhml)Ih”-,dhnal.K (cmlhr, 

BCnzenc 20 3ow 78.11364 IS.01 1440.10 0.024 O.WSSS 14.36 
Clllomfo”n 20 3cw 119.37704 12.14 1164.92 0.024 0.00367 11.37 

(2) Adjustment of OYCFHII INS transfer c&nclent, KL, 10 shower WH(~~ (emwrp~ure: 

KuL= KLltTc*us~l~s*uc)~“-0.5 

KL Tc TS 
COPC ICWlWl (K) (K) UC 1CP) 

BclZCI!Z 14.36 293 318 o.oiw2 
ChlOdii”” I I.37 293 318 0.0102 

(3) ESlimnllov al VOC conwntrial!on leaving shower droplet, Cwd (w&/L): 

US KilL 
(cp) (ClWh,l 

0.5996 1.93 
05996 153 

Cwd = Cw.Il.oxpi(.KuL’lr)/GO’d)/ 
= Cw(l-sxp(A,, 

C KaL 15 d A 
COFC 

CXp(Al Cwd 
i”8lLl ,Cl,Vl,,l (PCC) f IlUYl) 1ugA.i 

BtIIZCne 3.4 I .93 2 I .0.064 0.938 0.21 
Chlomfonn 16 I.53 2 I .o.os I 0.950 0.80 

(4) Esltmalion or VOC genelnl!o~a rate III the shover rwm, S (&Q.min!: 

S = ICwd’FRI/SV 

Cwd FR sv S 
COFC 1UCll.l IVnint (M3) ~ug/ln3-lnin) 

BC&Zns 021 IO 6 0.35 
Chlomfonn 0.80 IO 6 1.33 

(5) C~leuliltion of lime-depeudent indoor illr concentration, Ca(l) (u&3): 

Gil(r) = (S/Rilerp(RDsJ-I]*cxp(-Rt) for t>Ds 

S R DS I RDr RL exp(RDs) cxp(.Rt) CW CU(l) 
COPC lughKhnin~ (Ihnin) ~lnin) (Inin) k!g/lti, c InlghlO 1 

BClucW 0.3s O.M)B I5 20 0.12 0.16 1.13 0.85 4.81 O.w48OSU 
Chlomfonn 1.33 0.008 IS 20 0.12 0.16 1.13 0.8s 18.02 0.0180168 





RISK CALCULATION SPREADSHEETS 



i 

ADULT AND YOUNG CHILD RESIDENTS -FUTURE SCENARIOS 
ACCIDENTAL INGESTION OFSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CD1 @g/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RfDo 

&&s Descriution 
mg/kg/d Chronic daily intake 

NA Incremental lifetime cancer risk 
Wmglkgld) Oral cancer slope factor 

NA 
mg/kg/d 
mg/kg 
@day 
kg/mg 

NA 
days/year 

years 
kg 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

C 
IRS 
CF 
R 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,hfanthracene 
Indeno(l.2.3~cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

days 
days 

(m&g) 
51.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
526 

2,347 

I 
NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available. 

(1) Value for chlordane 

CSFo RfDo CD1 
WWWd) bv$Wd) b&W 

NA NA 2.7E-05 
7.3E-01 NA 2.2E-06 
7.3E+OO NA 1.2E-06 
7.3E-01 NA 1.3E-06 
7.3E-02 NA 8.4E-07 
2.OE-02 NA 4.5E-07 
7.3E-03 NA 3.lE-06 
7.3E+OO NA 3.3E-07 
7.3E-01 NA 8.1E-07 
1.6E+Ol S.OE-05 2.4&08 
2.OE+OO NA 4.5E-05 
1 SE+00 3.OE-04 2.S&06 

NA 3.OE-01 l.lE-03 

‘otal ILCR: l.lE-04 100.0% Total HI: 3.6E-02 100.0% 

:arcinogen: 

ILCR 
% Contrib. 
Total ILCR 

-- __ 
1.6E-06 1.5% 
&SE-06 1.9% 
9.6E-07 0.9% 
6.1 E-08 0.1% 
8.9E-09 0.0% 
2.3E-08 0.0% 
2.4E-06 2.2% 
5.9E-07 0.5% 
3.9E-07 0.4% 
9.OE-05 83.1% 
3.78-06 3.4% 

__ __ 

A 

Young 
p&$& Chjld 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
100 200 

1 .OOE-06 1 .OOE-06 
I I 

350 350 
24 6 
70 15 

25,550 25.550 
8,760 2,190 

t 
I 

CD1 
OWWd) 
7.9E-05 
6.5B06 
3.4E-06 
3.8B06 
2.4B06 
1.3E-06 
9.2&06 
9.5E-07 
2.48-06 
7. IE-08 
1.3E-04 
7.2E-06 
3.2E-03 

ncarcinoge 

-EL 
__ 
-- 
__ 
_- 
_- 
__ 
__ 
__ 
-_ 

1.4E-03 
__ 

2.4E-02 
l.lE-02 

% Contrib. 
HI 
__ 
-- 
_- 
-_ 
__ 
__ 
-- 
__ 
-- 

3.9% 
__ 

66.4% 
29.7% 

CD1 
bWkg/d) 
6.38-05 
5.2B06 
2.7B06 
3.1E-06 
2.OE-06 
1 .OE-06 
7.3E-06 
7.6E-07 
1.9E-06 
5.7E-08 
1 .OE-04 
5.8E-06 
2.6E-03 

Zarcinogent 

__ 
3.88-06 
2.OE-05 
2.2E-06 
1.4E-07 
2. IE-08 
5.4E-08 
5.6E-06 
1.4E-06 
9.lE-07 
2.1E-04 
8.68-06 

% Contrib. 
fotai ILCR 

__ 
1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

CD1 
bxkdd) 
7.48-04 
6.1E-05 
3.28-05 
3.6E-05 
2.3E-05 
1.2E-OS 
8.6E-05 
8.98-06 
2.28-05 
6.68-07 
I .2E-03 
6.78-05 
3.OE-02 

ncarcinoge 

HQ 
-_ 
-- 
__ 
-- 
-- 
-_ 
-- 
__ 
_. 

1.3E-02 
-_ 

2.2E-01 
1 .OE-01 

% Contrib. 
HI 
-- 
-- 
-_ 
-- 
-- 
-- 
-- 
_- 
__ 

3.9% 
-_ 

66.4% 
29.7% 

Total HI: 3.4E-01 100.0% 

Residential-RME Risk Calc. SSlng Page I of 3 6/1112002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENlC RISKS 
MCB CAMP LFJGUNE _ JACKSONVILLE, NORTH CAROLINA 

DAD (mglkdd) = (C*CF*AF*ABS*SA*EF*ED)I(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Adult 
cs 

YOUlg 
Child 

cs (Chemical Specific) 
Parameter 

DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mdkdd 

Description 
Dermally absorbed dose 

NA incremental lifetime cancer risk 
ll(mdkgld) Dermal cancer slope factor 

NA Hazard quotient 

wJWJ Dermal reference dose 

@kg Concentration of chemical in soil 

Ww Conversion factor 
m&m2 Soil to skin adherence factor 

NA Absorption fraction 
cmZ/day Skin surface area available for contact 
days/year Exposure frequency 

~~XS Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncucinogens 

cs cs 
CS cs 
cs cs 
cs cs 
CS cs 

l.OOE-06 1 .OOE-06 
0.07 0.2 
cs cs 

5,700 2,800 
350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

l- Child 

/Parameter 

A 
L 

DAD 
(w&N 

I .8E-06 
1.9E-06 
9.9E-07 
l.lE-06 
7.1E-07 
3.8E-07 
2.7E-06 
2.88-07 
6.9&07 
1.6E-09 
4.lE-05 
4.8E-07 
7.2&06 

? ‘otal ILCR 

:arcinogen 

ILCR 

__ 
2.7E.06 
8.8&06 
l.OE-06 
6.3E~08 
9.38-09 
3.8E-08 
4.OE-06 
9.9B07 
3.1E-08 
5.6E-05 
l.lE-06 

._ 

Noncarcinogens 
DAD 1 % Contrib 

:arcinogen. 

ILCR 
__ 

4.5B06 
1.4E-05 
I .6E-06 
1 .OE-07 
l.SE-08 
6.3B08 
6.5E-06 
1.6E-06 
5.1E-08 
9.1B05 
I .8E-06 

~"CtW5llOg~ 

HQ 
__ 
_- 
-_ 
__ 
__ 
__ 
__ 
__ 
__ 

7.4804 
_- 

4.68-02 
1.9E-03 

_- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
I .3% 
0.0% 

74.8% 
1.5% 

__ 

h&9 
57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2.347 

CSFd 
Il(mglkdd 

NA 
2.4E+OO 
1.5E+Ol 
1 .SE+OO 
I .5&O 1 
4.OE-02 
2.4Ea3-02 
2.4EtOl 
2.4E+OO 
3.2E+Ol 
2.2E+OO 
3.7E+OO 

NA 

RtDd DAD 
NWd) hWd~ 

NA l.lE-06 
NA 1.2E-06 
NA 6.OE-07 
NA 6.88-07 
NA 4.38-07 
NA 2.3&07 
NA 1.6E-06 
NA 1.7E-07 
NA 4.2E-07 

3.5&05 9.7E-10 
NA 2.5805 

1.2E-04 3.OE-07 
4.5B02 4.4E-06 

% Contrib. 
rotal ILCR 

_- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

DAD 
(mg/kg/d) 

2. I E-05 
2.2&05 
1.2E-05 
1.3E-05 
8.3E-06 
4.48-06 
3.1E-05 
3.28-06 
S.OE-06 
I .9E-08 
4.8E-04 
5.6E-06 
8.4E-05 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 
0.001 

(mg!kgld) HQ HI 

3.28-06 __ ._ 

3.48-06 -- _- 

l.SE-06 -- __ 

2.OE-06 -_ __ 

1.3E-06 -- __ 

6.88-07 __ __ 

4.8E-06 _- -_ 

4.98-07 -- __ 

1.2E-06 -- __ 

2.8B09 l.lE-04 1.5% 
7.3E-05 -_ __ 

8.68-07 7.OE-03 94.6% 
1.3E-05 2.9&04 3.8% 

Total HI: 7.48-03 100.0% 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthr~celle 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 

I ITOIl 

rotal ILCR: 7.4BOS 100.0% 

m: 
__ - Not applicable. 
NA -Toxicity criterion not av&kable. 
(I) Value for chlordane 

Residrntial- .lak Calc. SSDcnn Pdt. 3 6/l I/2002 



ADULT MILlTARY BASE PERSONNEL-CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOU. _ SlTE 84 (BUILDING 45 AREA) BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LElEUNE - JACKSONVILLE, NORTH CAROLINA 

CDI (“@kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Wllcrc: Ca=C’(l&‘EF) 

ILCR = CDI*CSFi 
HQ = CDURtDi 

&Q!@gl &&s Description 
CDI mg/kfi/d Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 
CSFi I/(m&/d) l&dation taxer slope factor 
HQ NA 
RlDi m&/d 
Ca mgln13 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

I”@%7 
“ii/kg 

m3lhour 
hours/day 
days/year 

YWJS 

kg 
days 
days 

2.Me~l1ylt1ilpl11l~irlenl 
Benzcia);u~thrrcece 
Ben&)p~e”e 
Bewo(h)fluore,tk”.z 
Be”zo(k)fluora”tlwa 
Carb;lzOb 
Chl-p% 
Dibenz(a.h)anthracene 
FlUDItUthelUZ 
lndeno(l,2.3-cd)pyrem 
Naphtha& 

b=m 
4.4’.DDD 
Chlordace. rlpha- 
Chlordane. gaomnu- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Arc&r.1248 
Anxlor-1254 
Aroclor- 1260 
Gasoline Rage Orgaics 
Diesel Rayc Organics 
Antimony 
Arsenic 

L 

NQIS: 
. . - Not applicable. 

& 

I .9b 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
I .4l 
243 
8.79 

o.s25 
250 

3 
48 
58 

0.32 
22 
4.5 
I.51 

0.975 
54.6 

0.207 
470 
I.22 
3.49 

2.260 
0.31 

Gil CSFi 
(mg/m3) I/(mglkg/d; 

I .48&C@ NA 
5.23&08 3.IB-OI 
2.3lE.08 3.lE+OO 
3. IOE-08 3.lE-01 
1.41E.08 3.1502 
2.39&09 2.OE.02 
7.27E-08 3.1503 
l.O7E-09 3.lE+oo 
1.848-07 NA 
6.&E-OV 3.1E.01 
3.98BlO NA 
l.89E-07 NA 
2.27&09 2.4E-01 
3.64&08 3.5Eal (’ 
4.39&08 3.5E-01 (’ 
2.42&10 l.bE+OI 
1.67E-08 4,bE+OO 
3.418-09 9.1E+M) 
l.l4E-09 Z.OE+oo 
7.39E-10 2.OEt@l 
4.13E08 Z.OE+CO 
1.57E.IO NA 
3.56&07 NA 
9.25&IO NA 
2.bSE.09 l.SE+OI 
I .7 I E-06 NA 
2.32&IO NA 

Hazard quotient 
Inhalation reference dose 
Concentration of chemical h air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiraio” rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, cawinogenr 
Averaging time. “awci”oge”s 

RtDi 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.68-04 
3.Ow)Z 

LO24 (1 
LOE-04 (’ 
S.OE-05 
5.0!2-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-Ei- 
m 
S.SE-12 
l.VEIO 
8.bEl I 
l.lElO 
5.2E-11 
8.98-12 
2.7E-10 
4.OE-12 
&SE10 
2.5E-I 1 
I.SE-12 
7.OEIO 
8.4&12 
1.4510 
l.bEIO 
v.oE-13 
6.2E1 I 
l.3E-11 
4.28-12 
2.7512 
l.SE-IO 
5.8813 
l.3E-09 
3.4E12 
9.8B12 
6.4E-OV 
8.6&I3 

otal ILCR: 

:arcinogen 
lLCR 

k? Conbib. 
bfnl ILCR 

_. ._ 

6.OE-I I 4.4% 
2.7E.10 19.4% 
3.bE.1 I 2.6% 
LbE-12 0.1% 
l.SE.13 0.0% 
8.4513 0.1% 
1.2E-11 0.9% 

._ . . 

7.7&I2 0.6% 
. . __ 
__ . . 

2.OE.I2 0.1% 
4.7E-I I 3.4% 
5.7E-I I 4.26 
1.4E-11 1.1% 
2.8E.10 20.5% 
1.2E.10 8.4% 
S.SE-12 0.6% 
S.SE-I2 0.4% 
3.lEIO 22.4% 

_. _. 
__ ._ 
_. ._ 

l.SE-IO 10.8% 
. . . . 
. . . . 

Military 
Penolllrel 

cs (Cllclllicul Specific) 
CS 
cs 
cs 
cs 

cs 
cs 

1.32E+O9 
0.83 

8 
250 

4 
70 

25,550 
I.460 

CDI 
Jmc/kc/d) 

9.651 I 
3.4&09 
I.SE-D9 
2.OE.09 
9.2ElO 
l.bE-10 
4.7~.OV 
7.OE-1 I 
1.2E-08 
4.3EIO 
2.bE.I I 
1.2E.08 
ISE-10 
2.48-09 
2.9&09 
1.6E-I I 
l.lE-09 
2.2E-10 
7.4E.11 
4.8E-1 I 
2.78-09 
l.OE-1 I 
2.38-08 
b.OE-I I 
l.7EIO 
l.lE-07 
1.58.II 

,sc;lrcillog 

AL 
_. 
._ 
. . 
. . 
. . 
._ 
. . 
. . 

3.Oh07 
. . 

3.OE-08 
4.IE-07 

._ 

1.2E-05 
1.4EOS 
3.2&07 
2.2806 
1.7E-05 

. . 

2.4E-06 
_. 
. . 

__ 
. . 
. . 
_. 

bContrib. 
HI 

._ 

. . 

. 

. . 

. . 

._ 

. . 
O.b?b 

. . 

0.1% 
0.8% 

. . 

24.25 
29.3% 
0.6% 
4.4% 
35.0% 

. . 

4.9% 
. . 
. 

_. 
. . 
. . 
. . 
. . 

Total HI: 4.9805 IoO.O% 

NA -Toxicity criterion rxlt wailable. 
(I) Value for chlordalle 

page, of 7 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) - _ 
ILCR = CDI*CSFo 

HQ = CDIIRfDo 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IK-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

&r& Descriution 

WWd Chronic daily intake 
NA Incremental lifetime cancer risk 

W%Wd) Oral cancer slope factor 
NA Hazard quotient 

wk.@ Oral reference dose 

@kg Concentration of chemical in soil 

WW Ingestion rate of soil 

kg/w Conversion factor 
NA Fraction of soil ingested from site 

days/year Exposure frequency 
years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Benzo(b)fluoranthcnc 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

1 

NOTES -. 
__ - Not applicable. 

(m&9 
57.9 
4.16 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo CD1 
ll(mglkgld: Owed) O%Wd) 

NA NA 3.2E-06 
7.3E-01 NA 2.7E-07 
7.3E+OO NA 1.4E-07 
7.3E-01 NA 1.6E-07 
7.3E-02 NA 1 .OE-07 
2.OE-02 NA 5.3E-08 
7.3E-03 NA 3.7E-07 
7.3E+OO NA 3.9E-08 
7.3E-01 NA 9.6E-08 
1.6E+Ol 5.OE-05 2.9E-09 
2.OE+OO NA 5.3E-06 
1 SE+00 3.OE-04 2.9E-07 

NA 3.OE-01 1.3E-04 

-i 

Total ILCR: 1.3E-05 100.0% 

:arcinogem 

ILCR 
% Contrib. 
Total ILCR 

-- __ 

1.9E-07 1.5% 
1 .OE-06 7.9% 
l.lE-07 0.9% 
7.3E-09 0.1% 
l.lE-09 0.0% 
2.7E-09 0.0% 
2.8E-07 2.2% 
7.OE-08 0.5% 
4.7E-08 0.4% 
l.lE-05 83.1% 
4.4E-07 3.4% 

__ __ 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 

250 
4 

70 
25,550 
1,460 

CD1 

Owed) 

5.7E-05 
4.7E-06 
2.48-06 
2.7E-06 
1.7E-06 
9.3E-07 
6.6E-06 
6.8E-07 
1.7E-06 
5.1E-08 
9.4E-05 
5.1E-06 
2.3E-03 

Total HI: 

nicarcinoge 
% Contrib. 

HI HQ 
__ __ 
__ __ 
__ -- 
__ __ 
__ __ 
-_ __ 
__ __ 
__ __ 
__ __ 

1 .OE-03 3.9% 
-- __ 

1.7E-02 66.4% 
7.lE-03 29.7% 

2.6E-02 100.0% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Military ersonnel Risk Calc, SSIng Pa, .3 6/6/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDVRfDd 

Parameter Units Descriution 
DAD mg/Wd Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd 14wWd) Dermal cancer slope factor 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

NA Hazard quotient 

mg/kg/d Dermal reference dose 

mg/kg Concentration of chemical in soil 

kg/m Conversion factor 
mg/cm2 Soil to skin adherence factor 

NA Absorption fraction 
cm2lday Skin surface area available for contact 
days/year Exposure frequency 

years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

4 
70 

25,550 
1,460 

:arcinogen: 1 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
!r0!! 

(w&d 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
I .72 

0.052 
95.6 
5.26 

3 7.47 -,- 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

O.OO! 

CSFd RfDd DAD 
l/(mg/kg/d kg/kg/d) %Wd) 

NA NA 2.1E-07 
2.4E+OO NA 2.38-07 
1.5E+Ol NA 1.2E-07 
I .5E+OO NA 1.3E-07 
1.5E-01 NA 8.5E-08 
4.OE-02 NA 4.6E-08 
2.4E-02 NA 3.2E-07 
2.4E+Ol NA 3.3E-08 
2.4E+OO NA 8.2E-08 
3.2E+Ol 2.5E-05 1.9E-10 
2.2E+OO NA 4.9E-06 
3.7E+OO 1.2E-04 5.8E-08 

NA 4.5E-02 X.?E-07 

ILCR 
% Contrib. 
Total ILCR 

% Contrib. 
HI 

_- __ 

5.48-07 3.7% 
1.7E-06 11.8% 
2.OE-07 1.3% 
1.2E-08 0.1% 
1.8E-09 0.0% 
7.6E-09 0.1% 
7.98-07 5.4% 
1.9E-07 1.3% 
6.1 E-09 0.0% 
l.lE-05 74.8% 
2.lE-07 1.5% 

__ __ 

lncarcinogf 
DAD 

bWkg/d) HQ 
3.78-06 _- 

4.OE-06 __ 

2.lE-06 __ 

2.4E-06 __ 

1.5E-06 _- 

8.0E-07 __ 

5.68-06 -- 

5.8E-07 -- 

1.4E-06 __ 

3.4E-09 1.3E-04 
8.68-05 -- 

1 .OE-06 8.3E-03 
1 FFAF ‘7 *F~o* . .“Y “I Il._&. “7 

Total HI: 8.8E-03 100.0% 

-_ 
__ 
__ 
-- 
_- 
__ 
-_ 
__ 
__ 

1.5% 
-- 

94.6% 
? 114, d.Y I” 

btal ILCR: 1 SE-05 100.0% 

NOTES, -. 
_- - Not applicable. 
NA -Toxicity criterion not available. 

(1) Value for chlordane 

Military Base Personnel Risk WC. SSDerm Page 2 of 3 6/6/‘2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDYRfDi 

Military 
Parameter p& Descriotion Personnel 

CD1 mg/kg/d Chronic daily intake CS (Chemical Specific) 
ILCR 
CSFi 
HQ 

RfDi 
Cd 

NA 
Il(mg/kgld) 

Incremental lifetime cancer risk 
Inhalation cancer slope factor 

NA 
mgikgld 
mg/m3 

Hazard quotient 
lnhalation reference dose 
Concentration of chemical in air as fugitive 

cs 
cs 
cs 
cs 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(d)anlhmcene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthrdcene 
Indeno(l,2,3cd)pyrene 
Die&n 
Aroclor- 1260 
Arsenic 
Iron 

wM 
m3/kg 

m3/hour 
hours/day 
ddyslyear 

years 
kg 

days 
days 

C ca 
bng/kg) (mg/m3) 

51.9 4.398-08 
4.16 3.618-09 
2.48 1.88E-09 
2.81 2.13E-09 
1.78 1.358-09 
0.95 7.20E-10 
6.7 5.08&09 

0.695 5.27B10 
1 .I2 1.30E-09 

0.052 3.94E-11 
95.6 7.24E-08 
5.26 3.98E-09 
2,341 1.78E-06 

dusts cs 
Concentration of chemical in soil CS 
Particulate emission factor I .3?E+O9 
Respiration rate 0.83 
Exposure time 8 
Exposure frequency 250 
Exposure duration 4 
Body weight 70 
Averaging time, carcinogens 25.550 
Averaging time. noncarcinogens 1,460 

CSFi 
l(mglkg/d) 

NA 
3.lE-01 
3.1EiOO 
3.1E-01 
3.lE-02 
2.OE-02 
3.lE-03 
3.lEtOO 
3.1E-01 
1.6E+01 
2.OE+OO 
l.SE+Ol 

NA 

RfDi 
:mg/kg/d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 
NA 
NA 
NA 

% Contrib. 
rota1 ILCR 

Carcinogens 
CD1 

(mg/kg/d) ILCR 

1.6E-10 __ 
1.3E-11 4.2E-12 
7.OE-12 2.2E-11 
7.9E-12 2.4&12 
5.OE-12 1.6E-13 
2.78-12 5.3E-14 
1.9E-11 5.8E-14 
2.OE-12 6.lE-12 
4.8E-12 1.5E-12 
l.SE-13 2.4E- 12 
2.7E-10 5.4E-10 
l.SE-11 2.2E-10 
6.68-09 _- 

rOrdl ILCR: 8.OE-10 100.0% 

__ 
0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 
67.3% 
27.9% 

__ 

:n 
CD1 

(mg/kg/d) 

2.8E-09 
2.3E-10 
1.2E-10 
1.4E-10 
8.8E-11 
4.7E-11 
3.3E-10 
3.4E-11 
8SE-11 
2.6E-12 
4.7E-09 
2.6E-10 
1.2E-07 

nicdrcinoge 

HQ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-- 
-- 

5.1E-08 
__ 
_- 
_- 

% Contrib. 
HI 
__ 
__ 
__ 
__ 
-- 
_- 
__ 
__ 
_- 

100.0% 
__ 
-_ 
__ 

Total HI: S.lE-08 100.0% 

1 

-1 

NOTES: 
__ - Not applicable 
NA - Toxicity criterion not available 

(1) Value for chlordane 

Military b sonnel Risk Calc. SSlnh Pa, 3 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 
ILCR 
CSFo 

HQ 
RfDo 

C 
IR-W 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mg/Wd 

NA 
WWW) 

NA 

m&g/d 
mgn 

L/hour 
hours/day 
days/year 

years 

kg 
days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Parameter 

Acetone 
Toluene 
Xylenes, totai 

C CSFo 
b-WA l/(mg/kg/d) 

0.0056 NA 
0.0027 NA 
0.0035 NA 

NOTES: 
-- - NOt appiiCab!e. 

NA - Toxicity criterion not available. 

Military Base Personnel Risk Calc, SW@ 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
250 

4 
70 

25,550 
1,460 

RfDo 
Carcinogens Noncarcinogens 

CD1 1 1 % Contrib. 1 CD1 1 1 % Contrib. 
(mg/kg/d) (mg/kg/d) ILCR 

l.OE-01 8.lE-08 -- 
2.OE-01 3.9E-08 -- 
2.OE+OO 5.1E-08 -- 

Total ILCR: -- 

Total ILCR (mg/kg/d) HQ 

_- 1.4E-06 1.4E-05 
-- 6.9E-07 3.4E-06 
-- 8.9E-07 4.5E-07 

-- Total HI: 1.8E-05 

HI 

78.6% 
18.9% 
2.5% 

100.0% 

Page 1 of 4 6/l 112002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Units 
w&d 

NA 
~bg/k&O 

NA 
w&M 

cm2 
days/year 

years 
hours/day 

kg 
days 
days 
mti 
Ucm3 

cm/hour 
NA 

DescriDtion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,300 
250 
4 

2.6 
70 

25,550 
1,460 

cs 
1 .OOE-03 

cs 
cs 

Carcinogens Noncarcinogens 
C KP CSFd RfDd DAD % Contrib. DAD % Contrib. 

Parameter (mti) (cm/hour) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Acetone 0.0056 0.00057 NA 8.3E-02 1.5E-08 -- -- 2.7E-07 3.2E-06 3.9% 
Toluene 0.0027 0.045 NA l.bE-01 5.8E-07 -- -- l .OE-05 6.4E-05 77.6% 
Xylenes, total 0.0035 0.095 NA 1 .SE+OO 1.6E-06 -- __ 2.8E-05 1.5E-05 18.5% 

Total ILCR: -- __ Total HI: 8.2E-05 100.0% 

NO-ES. - 
-- - Not applicable. 
NA - Toxicity criterion not available, 

Militaq Personnel Risk Calc, SWDerm Pati .4 .I/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter Vnits 
CD1 mg/kg/d 

ILCR NA 
CSFo Wddd) 
HQ NA 

RfDo @kg/d 
C w&s 

IR-S mg/W 
CF k&v 
FI NA 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of sediment 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 
1 

250 
4 

70 
25,550 
1,460 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor- 1260 
Diesel Range Organics 

NOTES: 

Carcinogens Noncarcinogens 
C CSFo RfDo CD1 % Contrib. CD1 % Contrib. 

(mg/kg) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

10 NA NA 5.6E-07 -- -- 9.8E-06 -- -- 

2.8 2.OE+OO NA l .bE-07 3. IE-07 6.5% 2.7E-06 -- -- 

40 2.OE+OO NA 2.2E-06 4.5E-06 93.5% 3.9E-05 -- -- 

11,600 NA NA 6.5E-04 -- -- l.lE-02 -- __ 

. Total ILCR: 4.8E-06 100.0% , Total HI: -- -- 

-- - Not applicable. 
NA - Toxicity criterion not available. 

Military Base Personnel Risk Calc, SDIng Page 3 of 4 6/l l/2002 



ADULT MILITARY BASE PERSONNEL - CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 4.5 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Diesel Range Organics 

Units 
mglkgfd 

NA 
Ww&dd) 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 

Military 
Personnel 

cs (Chemical Specific) 
cs 
cs 

NA Hazard quotient 
mg/kg/d Dermal reference dose 
m&s Concentration of chemical in soil 
Wmg Conversion factor 

mglcm2 Soil to skin adherence factor 
NA Absorption fraction 

cm2lday Skin surface area available for contact 
days/year Exposure frequency 

years Exposure duration 
kg Body weight 

days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

(w&l 

10 
2.8 
40 

11,600 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Militap I Personnel Risk Calc, SDDerm 

cs 
cs 
cs 

1 .OOE-06 
0 

cs 
3,300 
250 
4 
70 

25,550 
1,460 

I I 
Total ILCR: 4.9E-06 100.0% 1 Total HI: -- -- 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 

ACCIDENTAL INGESTION OF SURFACE SOIL _ SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RlSKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*R*EF*ED)/(BW*AT) 
ILCR = CDI’CSFo 

HQ = CDI/RtDo 

m Units Descriotion 
CD1 m@kg/d Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 
CSFo ~~~~wW9 Oral cancer slope factor 

HQ NA 
RfDO WWd 

C mgkg 
IK-S mg/day 
CF kg/mg 
Fl NA 
EF days/yzar 
ED YGlR 
BW kg 

AT-C days 
AT-N days 

Parameter 

Z-Metltylllapl~thalene 
Benzo(a)anthracene 

Bew.o(a)pyrene 

Benzo(b)fluoraothene 
Benzo(k)fluoranthene 
Carbazole 
Cl~SetE 
Dibenz(a,h)anthraceIlc 

Fluoranthene 
Indcno(l.2.3-cd)pyree 
Naphthalene 
P)Tene 
4.4’-DDD 
Chlordaoe. alpha- 
Chlordane. gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 

Amclor-1260 
Gasoline Range Organics 

Diesel Range Organ& 
Antimony 

Arsenic 

i”“li”tn 

NOTES: 

C CSFO 
&g& w 

1.96 NA 
69.0 7.3E.01 

30.5 7.3E+OO 
40.9 7.3501 
18.7 7.38-02 
3.16 2.0&02 
96.0 7.38-03 
1.41 7.3E+OO 
243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 ( 
58 3.5E-01 ( 

0.32 1.6E+Ol 
22 4SE+OO 
4.5 9.1E+CQ 
1.51 2.OE+OO 

0.975 2.OE+00 

54.6 2.OE+OO 
0.207 NA 

470 NA 
1.22 NA 
3.49 lSE+OO 

2,260 NA 
0.31 NA 

_. - Not applicable. 

CD1 

(WW4 

I .3E07 
4.48-06 

2.OE-06 
2.6E-06 
1.2E-06 
2.OE-07 
6.2E-06 
9.lE-08 

1.6E-OS 
5.7E.07 

3.4E-08 
I .6E-05 
1.9E-07 
3.1E-06 
3.78-06 
2.1E.08 
I .4E-O6 
2.98-07 
9.7E-08 
6.3&08 

3SE-06 
1.3E-08 

3.oE-05 
7.98-08 
2 2&O? 

ISE-04 
2.OE-08 

‘otal ILCR 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 

Exposure frequency 
Exposure duration 

Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

I 

:arcinogen 
RfDO 

&l&kJ 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 

3.OE-02 

;.0$4 0 

#.OE-04 ” 
5 .OE-05 
S.OE-04 

1.3E-05 
NA 

2.oGos 
NA 

NA 

NA 
4.0&04 
1.OE-04 

3.OE-01 

6.68-05 

ILCR 

b Contrib 

btal ILCl 

_. _. 

3.28-06 8.1% 
I .4E-05 35.6% 
1.9E-06 4.8% 

8.8E.08 0.2% 
4. IE-09 0.0% 
QSE-08 0.1% 
6.68-07 1.7% 

__ __ 

4.1E-07 1.0% 
__ __ 
__ __ 

4.68-08 0.1% 
l.lE-06 2.7% 

1.3E-06 3.3% 
3.38-07 0.8% 
6.4E-06 15.970 
2.68-06 6.6% 
1.9E-07 0.5% 
1.3E-07 0.3% 
7.OE-06 17.5% 

__ __ 

_- 
-_ 

?.4E-07 
__ 

__ 

__ 
._ 

0.8% 
. . 
__ 

CD1 % Contrib 

&l&x& -!I!L HI 

3.7&07 . . __ 

1.3E-05 ._ . . 

5.7E-06 -_ ._ 

7.7E-06 _- __ 

3SE-06 . . __ 

5.98-07 ._ _. 

1.8E-OS . . 

2.78-07 __ __ 

4.6E-05 l.lE-03 0.9% 
1.7E-06 __ __ 

9.98-08 4.9&06 0.0% 
4.7&05 1.6E-03 1.2% 
5.68-07 __ -_ 

9,OE-06 1.8E-02 13.7% 
LIE-OS 2.2E-02 16.6% 
6.OE-08 l .ZE-03 0.9% 
4. I E-06 8.38-03 6.3% 

&SE-07 6SE-02 49.S% 
2.88-07 _- _- 

1.8E-07 9.28-03 7.0% 
1 .OE-0.5 __ ._ 

3.9E-08 __ __ 

8.8E-05 __ _. 

2.3E-07 5.78-04 0.4% 
6.65-07 ?.?E-03 !.7% 

4.28-04 l.4E-03 1.1% 

S.EE-08 X.78-04 0.7% 

a Adolescenl 
cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
CS cs 
CS cs 

100 100 
1 SIOE-06 l.OOE-06 

1 I 
48 48 
24 9 
70 45 

25,550 25.550 
8,760 3,285 

t 

CDI 

&rkJg 

7.4E-08 
2.6E.06 
l.lE-06 

iSE-06 
7.OE-07 
l.2E.07 

3.68-06 
5.3E-08 
9.lE-06 
3.3s07 
2.OE-08 
9.48-06 
l.lE-07 
1.8E-06 
2.2&06 
1.2E-00 
8.38-07 
1.7E-07 
5.7E.08 

3.78-08 
2.lE-06 

7.88-09 
1.8E-OS 
4.6E-08 
1 1x2 n7 ,.,1-V, 
BSE-OS 

1.2E-08 

Total HI: 1.38-01 100.0% 

Ado 

ILCR 

_. 

I .9E-06 

8.4E-06 

l.lE-06 
5.lE-08 
2.48-09 
2.6&08 
3.98-07 

__ 

2.48-07 
. . 
._ 

2.78-08 
6.3E-07 
7.68-07 
1.9E-07 
3.78-06 
I .SE-06 
l.lE-07 
7.3E-08 
4.1E-06 

_. 

L Contrib. 
btal ILCR 

__ 

8 I 7% 
35.6% 
4.8% 
0.2% 

0.0% 
0.1% 
1.7% 

__ 

l .O% 
_- 
-. 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
OS% 
0.3% 

17.sw 
__ 

xnt 

CDI 

e 

5.78-07 
2.OE-05 
8.98-06 

1.2E-05 
5.58-06 
9.2B07 
2.8E-OS 

4.1E-07 
7.1E-05 

2.6&06 
ISE-07 
7.38-05 
8.88-07 
I .4E-05 
1.7E-05 
9.48-08 
6.48-06 
1.3E-06 
4.48-07 
2.88-07 
1.6E-05 

6.lE-08 
1.4E-04 

3.6E-07 
I AT. AL I.“Lc”” 
6.6E-04 

9.OE-08 

ncarciooe 

HQ 
._ 
._ 
__ 

__ 
._ 

__ 

._ 
__ 

._ 

._ ._ 
__ 

-. _- 

l .SE-03 0.9% 
__ ._ 

7.78-06 0.0% 
2.48-03 I .2% 

_. __ 

2.88-02 13.7% 
3.48-02 16.6% 
1.9E-03 0.9% 
1.3E-02 6.3% 
I.OE-01 49.5% 

__ ._ 

1.4E-02 7.0% 
_. . . 
__ ._ 

__ __ 

8.9E-04 0.4% 
3.4E-03 i.i% 
2.28-03 1.1% 

1.4E03 0.7% 

Total HI: 2.OE-01 100.0% 

NA -Toxicity critenon not available. 

(I) Value forchlordane 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (q?kgN) = (C*CF*AF*ABS*SA*EP*ED)/(BW*AT) 
ILCR = CDI*CSFd 

I-IQ = CDI/‘RtDd 

&gpg&l g& Descrintio~ 
DAD ny/kg/d Dentily absorbed dose 
IKR NA Increnwnal lifetim mncer risk 
CSFd I/(nlg/kg/d) Da& cancer slope factor 

&J& AdOlU~ellt 
cs cs (Chcnhxl Specific) 

cs cs 
cs cs 
cs cs 
CS CS 
cs cs 

I.MlE-06 l.cOE-06 
0.2 0.2 
cs CS 

5,700 5,300 
48 48 
24 9 
70 45 

25,550 25,550 

8.760 3,285 

HQ 
RtDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 

AT-C 
AT-N 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.001 
O.OQI 

RtDd 
p&z&) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I .2E-02 
NA 

1.6E-02 
9.38-03 

l.OZ (’ 
I.OE-04 ” 
ZSE-05 
3.68-04 
9.48-06 

NA 
l.SE-05 

NA 
NA 
NA 

8.OE-06 
I.ZE-04 
4.58-02 
9.9E-06 

ij;i 
-I- 

DAD 
&I&&) 

1.4E-08 
6.68-06 
2.98-06 

3.98-06 
1.8E-06 
3.OE.07 
9.28-06 
1.3E-07 
l.SE-06 
8.4E-07 
3.9E.W 
I.8506 
2.28-08 
1.4E-06 
1.7E-06 
2.3E.W 
1.6E-07 
3.38-08 
l.SE-07 
I .OE-07 
5.6E-06 
1.5E.W 
3.58-06 
9.OE-10 
7.7B-08 
1.7E-06 
2.3E.10 

otd ILCR 

I 
arcillogell 

ILCR 

_. . . 

1.6E.05 18.1% 
4.2E.05 49.7% 
5.78-06 6.7% 
2.6&07 0.3% 
I .2E-08 0.0% 
2.2&07 0.3% 
3.2E.06 3.7% 

. . . . 

Z.OE-06 2.3% 
. . _. 
_. . . 

7.68-W 0.0% 
6.28-07 0.7% 
7.58-07 0.9% 
7.58-08 0.1% 
I.OE-06 1.2% 
4.26-07 0.5%, 
3.58-07 0.4% 
2.28-07 0.3% 
l.ZE-05 14.6% 

. . . 
_. . . 
. . ._ 

2.88-07 0.3% 
_. _. 
. . . . 

Adc ent 
llcnrcillog 

xl Contrih. 
r0td ILCR 

k Contrib. 
HI 

__ _. 

8.48-06 18.1% 
2.38-05 49.7% 
3. I E-06 6.7% 
I .4E-07 0.3% 
6.58-W 0.0% 
l.ZE-07 0.3% 
I.7E-06 3.7% 

_. -. 

l.lE-06 2.3% 
._ . . 
._ . . 

4. IE-W 0.0% 
3.38-07 0.7% 
4.OE-07 0.9% 
4.1 E-08 0.1% 
5.5E-07 1.2% 
2.38-07 OS% 

I .9E-07 0.4% 
i.ZE-07 0.3% 
6.88-06 14.6% 

. . _. 

. . _. 
_. . . 

l.SE-07 0.3% 
. . . . 
_. ._ 

-ixE- 
B 
6.1E-08 
2.8&05 
l.ZE-05 
I .6E-05 
7.58-06 
1.3E-06 
3.98-05 
5.7E-07 
7x-06 
3.SE.06 
1.6E-08 
7.78-M 
9.38-08 
S.9E-06 
7.2&06 
9.9E.W 
6.8&07 
I .4E-07 
6SE-07 
4.28-07 
2.4E.05 
6.48-W 
l.SE-05 
3.8E-W 
3.2E-07 
7.OE-06 
9SE-IO 

HQ 
_. 
._ 
._ 
. . 
. . 
. . 
. . 
._ 

6. IE-04 
._ 

l.OE-06 
8.38-04 

-_ 

1.58-02 
1.8E.02 
4.OE-04 
1.9E-03 
1.5E-02 

. . 

2.3E-02 
. . 
_. 
. . 

4.7E.04 
2.6E-03 
1.6E-04 
9.6E-05 

. . 

._ 
-. 
. . 
. . 
. . 
._ 
._ 

0.8% 
. . 

0.0% 
1.1% 

_. 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

. . 

30.0% 
. . 
. . 
. . 

0.6% 
3.4% 
0.2% 
0.1% -! 

Total HI: 7.88-02 100.0% 

DAD 
(Irlgkgld) 

4.28-08 
1.9E-05 
8.5E-06 
I.lE-05 
5.2E-06 
8.8E-07 
2.78-05 
3.98-07 
5.2E-06 
2.48-06 
l.IE-08 
5.4E-06 
6.48-08 
4. IE-06 
S.OE-06 
6.98-W 
4.78-07 
9.68-08 
4.58-07 
2.98-07 
1.6E-05 
4.4E-W 
I.OE-05 
2.68-W 
2.28-07 
4.88-06 
6.6E-IO 

%I 
l- 

& Conlrib 
HI 

. . 

. . 

._ 

. . 
. 

. . 

0.8% 
. . 

0 0% 
1.1% 

. . 

19.0% 
22.9% 
0.5% 
2.4% 
19.0’% 

. . 

30.0% 

. . 

. . 

0.6% 
3.4% 
0.2% 
0.1% 

-EL 
-. 
. . 
._ 
._ 
. . 
. 
. . 
._ 

4.28-04 
._ 

7.OE-07 
5.8E-04 

. . 

I.OE-02 
1.28-02 
2.78-04 
1.3E.03 
I .OE-02 

. . 

1.6E-02 
. . 
. . 
. . 

3.3B-04 
1.8E.03 
l.lE-04 
6.6E-05 

DAD 
&&kJ 
7.8E-W 
3.68-06 
1.6E-06 
2. IE-06 
9.78-07 
I.6E-07 
5.08-06 
7.38-08 
9.78-07 
4.68-07 
2.1E-W 
I .OE-06 
1.2E-08 
7.6E.07 
9.28-07 
1.3E-W 
8.88-08 
I .8E-08 
8.46-08 
5.48-08 
3.OE-06 
8.2E-10 
1.9E-06 
4.9E.IO 
4.28-08 
9.OE-07 
l.ZE-IO 

Total HI: 5.4E-02 100.0% T ‘Old ILCF 

IL&R 

C 

p&& 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
I.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

CSFd 
I(lglkg/d: 

NA 
2.4E+@l 
l.SE+Ol 
1.5E+@l 
1.5E.01 
4.OE-02 
2.48-02 
2.4E+Ol 

NA 
2.4E+W 

NA 
NA 

3.4E-01 
4.4E-01 ” 
4.4E.01 ” 
3.2EtOI 
6.3E+@l 
1.3E+OI 
Z.ZE+OO 

2.2E+oO 
2.2E+oO 

NA 
NA 
NA 

3.7E+00 

NA 
NA 

JTe2rEs: 
_. . Not applicable. 
NA - T”xiciry criterion not available. 

(1) Value for chlordaw 



ADULT AND ADOLESCENT RECREATIONAL USERS. CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLEMAXIMUMEXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LFJEUNE . JACKSONVILLE, NORTH CAROLINA 

CD1 (m&/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
where: Ca = C * (IIPEF) 

ILCR = CDI’CSFi 
HQ = CDI/RtDi 

Parimmeter 
CDI 
ILCR 
CSFi 

&i& 
m&/d 

NA 
I/(mg/kg/d) 

&& Adolescent 
cs cs (Chemical Specific) 
cs 
cs 

cs 
cs 
cs 
cs 

cs 
cs 

cs cs 
cs cs 

1.328+09 1.32E+O9 
0.83 0.83 

8 8 
48 48 
24 9 
70 45 

25.550 25,550 
8.760 3,285 

HQ 
RlDi 
Cd 

C 
PPI’ 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

NA 
m&Id 
IllgIn 

mglkg 
m3kg 

m3ihour 
hours/day 
days/year 

ye;lrs 

k&T 
days 
ddYS 

Hmrd quotient 
l”h&dli”n referencc dose 
Concentration of chemical in air as fugitive 

dusts 
Carentratioe of chemical in soil 
Particular” emission fncror 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Bady weight 
AversSh~ time, carcinogens 
Averaging time, nancwciwgens 

CSFi 
pJr& 

NA 
3.m01 
3.1E+oo 
3.lEOl 
3.1502 
2.OE.02 
3,1E-03 
3.IE+oo 

NA 
3.IE01 

NA 
NA 

2.4E-01 
3SE-01 ’ 
3.SE-01 ’ 
1.6Etol 
4.6EtlX 
9.lE+w 
Z.OE+oo 
2.OE+CO 
2.OE+OO 

NA 
NA 
NA 

i.jEtOl 
NA 
NA 

l- -r 1 

Benzo(a)anthracene 

Bewo(b)fluoranlhem 
Benro(k)tluorandw,” 

Ldeno(l.2.3-cd)pywe 

-E- 
e 
6.3812 
2.2ElO 
9.9Ell 
L3E.10 
6.OE.l I 
l.OEII 
3.lElO 
4.6&I2 
7.9E.10 
2.8E.1 I 
l.7E-12 
8.lE-10 
9.78-12 
1.6ElO 
1.9E.IO 
I.OE-12 
7.lE-II 
l.SE-I I 
4.9B12 
3.28-12 
l.SE-10 
6.78-13 
ISE-09 
4.Oh12 
I.lEll 
7.3B09 
9.9&13 

otal lLCR 

L 

-FE- 
Qll&$J 

1.9hl I 
6.5E-IO 
2.9E-10 
3.9E.IO 
1.8E.10 
3.OE-I I 
9.IE-10 
1.38-l I 
2.3E-09 
8.3E.II 
S.OE-12 
2.48-09 
2.8E.I I 
4.BIO 
5.ShlO 
3.OE-12 
2.IE-IO 
4.3E-I I 
1.4E.II 
9.28-12 
.5.2E-10 
2.OE-I2 
4.4Fm 
I.ZE-II 
3.3E-I I 
2.lE-08 
2.9&I2 

CDI 
pn!g&g 

3.7E-I2 
1.3E-IO 
5.8E-I I 
7.7E-11 
3.JE.11 
6.OE-12 
1.8EIO 
2.71512 
4.6E-IO 
l.7E.I1 
9.9E.13 
4.7E.IO 
5.7Ec12 
9.lE-II 
l.lE-IO 
6.OE. I3 
4.28-l I 
8.58-12 
2.8&I2 
1.8h12 
I.OE-IO 
3.9El3 
8.9E.IO 
2.3E.12 
6.6E-I2 
4.3&09 
5.88-13 

‘“al ILCR 

r- 

ILCR 

. . 

4.OE-I I 
1.8E-IO 
2.4E-I I 
I.1512 
1.2E-13 
5.6E.13 
8.38-12 

. . 

5.2GI2 
_. 
. . 

1.48-12 
3X-l I 
3.8E-I I 
9.78-12 
1.9E-IO 
7.78-11 
.(.7E-12 
3.7B12 
2.lE-10 

. . 

._ 

. . 

I.OE-IO 

Ad< 

. . 
4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
__ 
__ 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
. . 

_. 

10.8% 
. . 
_. 

‘em 

CDI 
ply&& 

2.9&1 I 
I .OhW 
4.SE-IO 
6.OE.10 
2.7E.10 
4.68-l 1 
1.4E.09 
2.1E-11 
3.6~.09 
1.3E.IO 
7.7&12 
3.78-09 
4.4E-1 I 
7.lE.IO 
8.5E-10 
4.7&I2 
3.2E-10 
6.6E.1 I 
2.2E.II 
1.4E-II 
8.08.IO 
3.08-12 
6.9hO9 
l.SE-II 
XIE-11 
3.3B08 
4.58-12 

ncarcinogt 

HQ 
._ 
__ 
_. 
. . 
. . 
_. 
__ 
_. 

8.9E-08 
. . 

9.OE-09 
1.2E07 

._ 

3.5806 
4.38-06 
9.48-08 
6SE-07 
S.lE06 

. . 

7.2E-07 
. . 
._ 
. . 
. . 
-_ 
._ 
_. 

B Cantrib 

HI 
_. 
. . 

. . 

. . 

. . 
__ 
._ 

0.6% 
. . 

0.1% 
0.8% 

__ 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
._ 

4.9% 
. . 
._ 

. . 

._ 

. . 

._ 
I 

Total Hf: l.S&OS 100.0% 

+ z 
‘i 

9.2E.IO 100.0% 

-E 

ILCR 
__ 

6.9F..I I 
3.lElO 
4.IE-11 
l.9E-I2 
2.OE.I3 
9.6E.I3 
1.4E-I I 

__ 

8.88-12 
. . 
._ 

2.3&12 
5.4ElI 
6.6E-I I 
1.7E.II 
3.2E-10 
1.3E-10 
9.8hl2 
6.X12 
3SE-IO 

._ 

._ 

. . 

l.7E-10 
__ 
__ 

6 Callrib. 
‘otal ILCR 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
__ 
. . 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
. . 
._ 
__ 

10.86 
. . 
. . 

llcarcillogl 

HQ 
. . 
_. 
._ 
_. 
. . 
. . 
. . 
. . 

S.7E-08 
. 

S.SE-09 
7.98-08 

. . 

2.3&06 
2.78-06 
6.OEO8 
4.28-07 
3.38-06 

._ 

4.6&07 
. . 
. . 
. . 
. . 
. . 
. . 
. . 

b Contrib. 

HI 
_. 
. . 
. . 
. . 
_. 
. . 
. . 
. . 

0.6% 
. . 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
. . 

4.9% 
. . 
. . 
. . 

.- 

. . 

. . 

C 

&&& 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
I.41 
243 
8.79 

0.525 
2so 

3 
48 
S8 

0.32 
22 
4.5 
1.51 

0.97s 
S4.6 

0.207 
470 
1.22 
3.49 
2.260 
0.31 

CL! 
(mg/m3) 

1.488-W 
X23&08 
2.3lE-08 
3.lOE.08 
l.41E.08 
2.398-09 
7.278-08 
l.O7E-09 
I .84807 
6.66E.w 
3.98E.10 
1.898-07 
2.278-09 
3.64&08 
4.39E-08 
2.42&10 
I .67E-08 
3.41 E-09 
l.l4E-09 
7.39&IO 
4. I3E-08 
1.57E.IO 
3.56B07 
9.2SE.10 
 ̂ __- ^̂  

L.“>k-w 
1.71E.06 
2.32E.IO 

Rmi 
e 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.6E-04 
3.OE-02 

!.OE4 (’ 
!.OE-04 ” 
S.OE-05 
5.OE-04 
l.3E.05 

NA 
2.OE05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Cldordane, gamma- 
Dieldrin 
Heorilcblor 
Hept;lcld”r Epoxide 
Amclor-1248 
Amclor-1254 
Aroclor-1260 
Gasoline Range Oigilnics 
Diesel Range Organics 
Antimony 
Ar,C!k 
Iron 
Thallium 

Tocal HI: 9.48-06 100.0’~ 
_1 

lQFE% 
. . - Not appiiwble 
NA -Toxicity criterion not uuilablr 

(1) Value for chlordane 
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ADIJLT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BIJILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter Units 
CD1 WWd 
ILCR NA 
CSFo lhg&W 
HQ NA 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging tinx. carcinogens 
Averaging time, noncarcinogens 

&&& 
CS 
cs 
cs 

RfDo 
C 

IR-S 
CF 
Fl 
EF 

%Wd 
w& 
mglday 

Ww 
NA 

days/yea 
years 

kg 
days 
days 

cs 
cs 
cs 
100 

1 .OOE-06 

ED 
%W 

AT-C 
AT-N 

I 

48 
24 
70 

25,550 
8,760 

Adolescent 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
CS 
100 

1 .OOE-06 
1 

48 
9 

45 
25,550 
3,285 

(Gk) 

51.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

- Adc :ent 
3arcinogenc 

ILCR 
% 
rota1 ILCR 

__ -_ 

I .3E-07 1.5% 
6.8B07 7.9% 
7.7E-08 0.9% 
4.9&09 0.1% 
7.IE-10 0.0% 
1.88-09 0.0% 
I .9E-07 2.2% 
4.7B08 0.5% 
3.1E-08 0.4% 
7.28-06 83.1% 
3.OE-07 3.4% 

__ __ 

CD1 
MWd) 

1.7E-05 
1.4E-06 
7.2E-07 
8.2E-07 
5.2E-07 
2.88-07 
2.OE-06 
2.OE-07 
5.OE-07 
l.SE-08 
2.8E-05 
1.5E-06 
6.9E-04 

P idul It 
Noncarcinoge 

CD1 
h,Wd) HQ 

l.lE-05 _- 
8.9507 -- 
4.78-07 -- 
5.38-07 -_ 
3.3807 -- 
1.8E-07 -- 
1.3E-06 -- 
1.3E-07 -- 
3.2B07 -- 
9.8&09 2.OE-04 
1.8E-05 -_ 
9.9E-07 3.38-03 
4.48-04 I .5E-03 

% Contrib. 
rotal ILCF 

__ 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 

83.1% 
3.4% 

- 
ns 

~ 

-i ‘arcinogen! 

ILCR 

__ 

2.2&07 
1.2E-06 
1.3E-07 
8.4E-09 
1.2E-09 
3.2E-09 
3.38-07 
8.lE-08 
5.4E-08 
1.2E-05 
5.1 E-07 

__ 

ncarcinoge 

HQ 
__ 
__ 
._ 
-_ 
__ 
__ 
_- 
__ 
__ 

3.OE-04 
__ 

5.1E-03 
2.3E-03 

CSFo RtDo CD1 
K~glkdd’ :WWdf @wWd) 

NA NA 3.7E-06 
7.3E-01 NA 3.1E-07 
7.3E+OO NA l .BE-07 
7.3E-01 NA 1.8E-07 
7.38-02 NA l.lE-07 
2.OE02 NA 6. I E-08 
7.38-03 NA 4.38-07 
7.3E+OO NA 4.5B08 
7.3E-01 NA l.lE-07 
1.6Eial 5.oFr05 3.3E-09 
2.OE+OO NA 6.2B06 
1.5EtOO 3.OE-04 3.4807 

NA 3.OE-01 1 SE-04 

‘otal ILCR 

% Contrib. 
HI 

__ 
__ 
__ 
__ 
._ 
__ 
-_ 
__ 
__ 

3.9% 
__ 

66.4% 
29.7% 

CD1 
(WWd) 

2.2B06 
1.8E-07 
9.3E-08 
l . lE-07 
6.7E-08 
3.6E-08 
2SB07 
2.68-08 
6.5E-08 
2.OE-09 
3.6&06 
2.OE-07 
8.8E-05 

I 
‘otal ILCR: 8.6E-06 100.0% 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Indeno(l,2.3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

Total HI: 5.OE-03 100.0% 7 
NOTES. -. 
__ - Not applicable. 
NA _ Toxicity criterion not available. 
(1) Value for chlordane 

Hecreatic c Risk Calc, SSlng PL ,i3 6/6/2002 



ADULT AND ADOLESCENT RECREATIONAL USERS. CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (m&/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI’CSFd 

HQ = CDIlRtDd 

Parameter Units DeSCli”ti0” 
DAD mg/kg/d DermaIly absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd IKwk&O Demul cancer slope factor 

&.& Adolescent 
cs cs (Chemical Specific) 
CS cs 
cs cs 
cs cs 
cs cs 
CS CS 

I .OJJE-06 I .OOE-06 
0.2 0.2 
cs CS 

5.700 5,300 
48 48 
24 9 
70 45 

25,550 25,550 
8,760 3,285 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 

AT-C 
AT-N 

Hazard quotient 
Dennal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin swface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

NA 
mdkg/d 
“%% 
W”s 

m&m2 
NA 

cmUday 
days/year 

years 
ks 

days 
days 

m.i& f 
57.9 
4.16 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
I.72 

0.052 
95.6 
5.26 

2.347 

-r 1 I 

CSFd RfDd DAD 
l/(mg!kg!d) WWd) h&/d) 

NA NA 4.38-07 
2.4EtOO NA 4.5&07 
ISEiOI NA 2.48-07 
ISEiOO NA 2.7&-07 
ISE-01 NA 1.7E-07 
4.OE02 NA 9.lE-08 
2.48-02 NA 6.48-07 
2.4Ei.O I NA 6.68-08 
2.4EtCO NA I .6E-07 
3.2E+Ol 2..5&-OS 3.8E-IO 
2.2EtOO NA 9.8E-06 
3.7EtOO I .2E-04 1.2E-07 

NA 4.58-02 I .7E-06 

P - 
:arcinogenl 

% Co&b. 
ILCR rot.4 IL~R 

. . __ 
I.IE-06 3.7% 
3.5E-06 11.8% 
3.98-07 1.3% 
2.58-08 0.1% 

~ 

3.68-09 0.0% 
I .5E-08 0.1% 
I .bE-06 5.4% 
3.9E.07 I .3% 
1.2E.08 0.0% 
2.2E.05 74.8% 
4.28-07 1.5% 

-. __ 

Adc :ent - 
:arcinogen s 

ILCR 
% Contrib. 
rota1 ILCE 

._ ._ 
5.88-07 3.7% 
1.9E-06 11.8% 
2.1 E-07 1.3% 
1.3E-08 0.1% 

~ 

2.OE.09 0.0% 
8.2E.09 0.1% 
8.58-07 5.4% 
2.1E-07 1.3% 
6.68-09 0.0% 
I .2E-05 74.8% 
2.38-07 1.5% 

_. _. 

DAD 
@w’Wd) 

1.8E-06 
1.9E-06 
1 .OE-06 
I. IE-06 
7.2307 
3.8E-07 
2.78-06 
2.88-07 
6.98-07 
I .6E-09 
4.1E-05 
4.9B07 
7.38-06 

t 

DAD 
hVWJ) 

1.2E-06 
I .3E-06 
6.98-07 
7.88-07 
S.OE-07 
2.68-07 
I .9E-06 
I .9E-07 
4.88-07 
I.IE-09 
2.98-05 
3.4E.07 
S.OE-06 

% Contrib. 
HI 

l- 
Total HI: 2.98-03 100.0% 

izG-@ 

HQ 
._ 
_. 
_. 
.- 
-. 
-_ 
-_ 
__ 
__ 

4.5E-05 
. . 

2.78-03 
I.IE-04 

__ 
__ 
_. 
._ 
._ 
._ 
._ 
._ 
__ 

1.5% 
__ 

94.6% 
3.8% 

;&II ILCP 2.98-05 100.0% 

DAD 
O”@Wd) 
2.3B07 
2.5807 
1.3E-07 
lSE-07 
9.28-08 
4.98-08 
3.58-07 
3.68-08 
8.98-08 
Z.lE-IO 
5.38-06 
6.38-08 
9.38-07 

tncarcinog! 

HP 
__ 
._ 
. . 
__ 
._ 
__ 
-_ 
-_ 
__ 

6.48-05 
._ 

4.OE-03 
1.6E-04 

lo Contrib. 
HI 

_. 
__ 
__ 
__ 
__ 
._ 
-_ 
._ 
_. 

1.5% 
__ 

94.6% 
3.8% 

r‘otal ILCF I .6E-05 100.0% Total HI: 4.2E-03 100.0% 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tl”oranthene 
Benzo(k)tluoranthene 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Inde”o(l.2.3-cd)pyrene 
Dieldrin 
Aroclor-I260 
Arsenic 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 
0.001 Iron 

m: 
. . _ Not applicable. 
NA - Toxicity criterion not available. 
(1) Value for chlordane 
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ADULT AND ADOLESCENT RECREATIONAL USERS-CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mdkdd) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Cd = C * (I/PEF) 

ILCR = CDI*CSFi 
HQ = CDIIRfDi 

&hlJ 
cs 
cs 
cs 
cs 
cs 

Descriotion 
Chronic daily intake 
Increlnental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adolescent 
cs (Chemical Specific) CD1 w’k’d 

ILCR NA 
CSFi Wmg/kdd) 
HQ NA 

RtDi WWd 
Ctl “lg/rn3 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

“@kg 
m3lkg 

m3lhour 
hours/day 
days/year 

YSKS 

kg 
days 
days 

cs 
cs 
cs 
cs 

cs 
cs 

1.328+09 
0.83 

8 
48 
9 

45 
25,550 
3,285 

cs 
cs 

1.328+09 
0.83 

8 
48 
24 
70 

25,550 
8,760 

-I- 

IpyI.I.y. 
A 

arcinogen! 

ILCR 
b Co&b. 
‘oval ILCR 

__ 
4.88-12 
2.5E-11 
2.8E-12 
1.8E-13 
6.2BI4 
6.7BI4 
7.OE-I2 
1.7E-12 
2.7&12 
6.2E- IO 
2.6E-10 

. . 
0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% -L -- 

9.2E-10 100.0% 

Adolescent t - 

CD1 
:wWd) 

5.5E-IO 
4.5E-I I 
2.3E-11 
2.7E-11 
1.7E-I1 
9.OE-12 
6.3E-1 I 
6.6&12 
1.6E-11 
4.98-13 
9.OE-10 
5.OE-1 I 
2.2&08 

ncarcinoa 

HQ 
__ 
-_ 
__ 
__ 
__ 
_. 
__ 
__ 
__ 

9.8B09 
__ 
__ 
__ 

% Co&b. 
HI 

__ 
._ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

100.0% 
__ 
__ 
__ I 

Total HI: 9.8E-09 100.0% 

L Contrib. CD1 
‘otal ILCR (mglkgld) 

I 
7 

1 

__ 8.5E-IO 
0.5% 7.OE-I 1 
2.7% 3.6E-1 I 
0.3% 4.1E-11 
0.0% 2.6E-11 
0.0% 1.4E-1 I 
0.0% 9.8E-II 
0.8% I.OE-II 
0.2% 2.5E-11 
0.3% 7.6E-13 

67.3% 1.4E-09 
27.9% 7.7E-1 I 

__ 3.58-08 

‘arcinogen 

ILCR 
__ 

2.88-12 
1.5E-11 
1.6E-12 
l.OE-13 
3.6E-14 
3.9B14 
4.1E-12 
l.OE-12 
1.68-12 
3.6E-10 
1.5E-10 

__ 

ncarcinogc 

HQ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

1.5E-08 
_- 
__ 
__ 

CSFi RfDi 
Il(mdkgld) B 

NA NA 
3.1E-01 NA 
3.1EtOO NA 
3.lE-01 NA 
3.1E-02 NA 
2.OE-02 NA 
3.1E-03 NA 
3.1E+OO NA 
3.1E-01 NA 
1.6E+Ol S.OE-05 
2.OE+OO NA 
I.SE+OI NA 

NA NA 

C Cli 
(“@kg) (mg/m3) 

57.9 4.39808 
4.76 3.618-09 
2.48 1.88B09 
2.81 2.13&09 
1.78 I .35E-09 
0.95 7.20E-IO 
6.7 5.088-09 

0.695 5.278-10 
~ i.6’;: 1.30E-09 

3.948-l I 
95.6 7.24E-08 
5.26 3.98&09 

2,347 1.78B06 

CD1 
WWd) 

l.9E-IO 
l.SE-I I 
S.OE-12 
9.1E-I2 
5.8B12 
3.1E-12 
2.2E-I I 
2.38-12 
5.6E-12 
1.7E-13 
3.1E-IO 
1.7E-II 
7.6E-09 

‘otal ILCR 

CD1 
WWd) 

l.lE-10 
9.OE-I2 
4.7B12 
5.3E-12 
3.48-12 
1.8E-12 
1.3E-1 I 
1.3E-12 
3.2E-12 
9.8E-14 
1.8E-10 
9.9B12 
4.4E-09 

“otal ILCF 

6 Co&b 
HI 

__ 
-_ 
__ 
__ 
-_ 
__ 
__ 
_- 
__ 

100.0% 
__ 
_- 
__ 

2-Methylnaphthalene 
Benzo(a)a”thracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyre”e 
DieIdrin 
Aroclor-12GO 
Arsenic 

I Iran 

5.4E-10 100.0% 1 Total HI: 1.5E-08 100.0% -I 
m: 
-_ - Not applicable. 
NA - Toxicity criterion not available. 
(I) Value for chlordane 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*ET*EF*ED)I(BW*AT) 
ILCR = CDI”CSFo 

HQ = CDl/RlDo 

Parameter 
CD1 

ILCR 
CSFo 
HQ 

RfDo 
C 

lR-W 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

&l& 
mg/kg/d 

NA 
I I(mg/kgld) 

NA 
mglkgld 

mg/L 
uhour 

hours/day 
days/year 

y&U3 
kg 

ddyS 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Ordi reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
24 
70 

25,550 
8,760 

Adolescent 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
9 

45 
25,550 
3,285 

Xylenes, total 

NOTES: 

0.0035 NA 2.OE+OO .5.9E-08 __ __ I .7E-07 SSE-08 2.5% 3.4E-08 -- __ 2.7&07 1.3E-07 2.5% 

Total ILCR: -- _- Total HI: 3SE-06 100.0% Total ILCR: -- -_ Total HI: 5.48-06 100.0% 

-- - Not applicable. 
NA _ Toxicity criterion not available. 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE. NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDI/RIDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RtDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Units - 
mglkgld 

NA 
Il(mg/kgld) 

NA 
mg/kg/d 

cm2 
days/year 

years 
hours/day 

kg 
days 
days 
mglL 
Ucm3 

CdlOW 

NA 

Descriotion Adult Adolescent 
Dermally absorbed dose cs cs (Chemical Specific) 
Incremental lifetime cancer risk CS cs 
Dermal cancer slope factor cs cs 
Hazard quotient cs cs 
Dermal reference dose cs cs 
Skin surface area available for contact 5,700 5,300 
Exposure frequency 48 48 
Exposure duration 24 9 
Exposure time 2.6 2.6 
Body weight 70 45 
Averaging time, carcinogens 25,550 25,550 
Averaging time, noncarcinogens 8,760 3,285 
Concentration of chemical in water cs cs 
Conversion factor 1 .OOE-03 1 .OOE-03 
DermaI permeability coefficient cs cs 
Adjustment for absorbed dose cs cs 

C KP 
(mg/L) 

0.0056 
0.0027 
0.0035 

(cm/hour) 

0.00057 
0.045 
0.095 

Adult Adolescent 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

CSFd RIDd DAD % Contrib. DAD % Contrib. DAD % Co&b. DAD % Contrib. 
l/(mg/kg/d) (mgikg/d) (mgikgld) ILCR Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (trig/kg/d) HQ HI 

NA 8.38-02 3.OE-08 -- __ 8.9E-08 l.IE-06 3.9% 1.7E-08 -- __ 1.3E-07 1 SE-06 3.9% 
NA 1.6E-01 1.2E-06 -- __ 3.4E-06 2.1E-05 77.6% 6.3E-07 -- __ 4.9E-06 3.1E-OS 77.6% 
NA l.XE+OO 3.2E-06 -- __ 9.3E-06 5.OE-06 18.5% 1.7E-06 -- __ 1.3E-OS 7.3E-06 18.5% 

Total ILCR: _- __ Total HI: 2.7E-05 100.0% Total ILCR: -- __ Total HI: 3.9E-05 100.0% 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available 

Recreation. r Risk Calc, SWDcrn~ Pa, .d4 6/l II2002 



ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CDI (mg/kg/d) = (C*IR*CF*FI*EPED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDIlRfDo 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RfDo 
C 

IR-s 
CF 
Fl 
CF 
ED 
BW 

AT-C 
AT-N 

units - 
mg/kg/d 

NA 
WwWd) 

NA 
mg/kg/d 
m&3 
mg/day 
Wmg 

NA 
days/year 

years 
kg 

days 
days 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion mte of sediment 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
CS 
cs 
100 

I .OOE-06 
1 

48 
24 
70 

25,550 
8,760 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor- 1260 
Diesel Range Organics 

Adult Adolescent 
Carcinogens I Noncarcinogens 

C CSFo RfDo CD1 %Contrib. i CDT 1 --_ 9r, rnntrih 

h?&) I/(mg/kdd) (m&/d) (mgikp/d) ILCR Total ILCR OwWd) HQ 

IO NA NA 6.4E-07 -- __ 1.9E-06 -- 
2.8 2.OE+OO NA 1.8E-07 3.6&07 6.5% 5.38-07 -- 
40 2.OE+OO NA 2.6E-06 $.2E-06 93.5% 7.5E-06 -- 

11,600 NA NA 2.2E-03 _- 

Carcinogens Noncarcinogens 
,I -” . . . . . “. CD1 % Contrib. CD1 % Contrib. 

HI bawd) ILCR Total ILCR (mg!kg/d) HQ HI 
__ 3.8E-07 -- -- 2.98-06 _- _- 
__ l.lE-07 2.1E-07 6.5% 8.2E-07 -- __ 
_- 1.5E-06 3.OE-06 93.5% 1.2E-05 -- __ 
__ 4.4E-04 -- -- 3.4E-03 -- __ 

I I I I I I I I 
Total HI: 

1 
-- -- 1 Total ILCR: 3.2E-06 100.0% 1 Total HI: -- __ 

Adolescent 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 

9 
45 

25,550 
3,285 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available 
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ADULT AND ADOLESCENT RECREATIONAL USERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCMOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

DAD fmgkgld) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDVRfDd 

DAD m&Wd 
ILCR NA 
CSFd WqWd) 
HQ NA 

RfDd WWd 
C wh 

CF Wmg 
AF mgicm2 

ABS NA 
SA cm2/day 
EF days/year 
ED years 
BW kg 

AT-C days 
AI-N days 

Descriotion &J&&t Adolescent 
Dermally absorbed dose cs cs (Chemical Specific) 
Incremental lifetime cancer risk cs CS 
Dermal cancer slope factor cs cs 
Hazard quotient cs cs 
Dermal reference dose cs cs 
Concentration of chemical in soil cs cs 
Conversion factor l.OOE-06 1 .OOE-06 
Soil to skin adherence factor 0 0 
Absorption fraction CS cs 
Skin surface area available for contact 5,700 5,300 
Exposure frequency 48 48 
Exposure duration 24 9 
Body weight 70 45 
Averaging time, carcinogens 25,550 25,550 
Averaging time, noncarcinogens 8,760 3,285 

Parameter 

2.Methylnaphthalene 
Am&r- 1248 
Arcclor- I260 
Diesel Range Organics 

m: 

C 
bwh) 

10 
2.8 
40 

11,600 

ABS 

0.01 
0.14 
0.14 
0.01 

Adult Adolescent 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

CSFd RfDd DAD % Contrib. DAD % Contrib. DAD % Contrib. DAD % Co&b. 
l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI (WWd) ILCR Total ILCR (mg/kg/d) HQ HI 

NA NA 7.3E-08 __ -_ 2.1E-07 -- __ 4.OE08 _- -_ 3.1E-07 _- __ 
2.2E+OO NA 2.9807 6.5&07 6.6% 8.4E-07 -- ._ l .GE-07 3.SE-07 6.6% 1.2E-06 -- __ 

2.2EtOO NA 4.1E-06 9.1E-06 93.4% 1.2E-05 -- __ 2.2E-06 5.OE-06 93.4% 1.7E-OS -_ __ 

NA NA 8.5E-05 -- -_ 2.5B04 -- __ 4.6E-05 -- _- 3.6E-04 -- __ 

Total lLCR: 9.8E-06 100.0% Total HI: -- ._ Total ILCR: 5.3B-06 100.0% Total HI: -- __ 

__ - Not applicable. 
NA -Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS -FUTURE SCENARIOS 

ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m&?/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 

ILCR = CDI’CSFa 

HQ = CDI/RtDo 

PaIaklletar 
CD1 
ILCR 

CSFo 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 

Oral cancer slope factor 

HQ 
RtDO 

C 
IR-S 

CF 
n 

EF 
ED 

BW 
AT-C 

AT-N 
days 
days 

Par;ulleter 

2-Meti~ylnaPl~tl~alene 
Benzo(a)antIuacene 
Benzo(a)p)we 
Benzo(b)fluarantI~ene 
Benzo(k)fluorantbeoe 
Carbazole 

CluyWle 
Dibenz(a,h)anthracene 

Fluorantbene 
Indeno(l.2.3.cd)pyrene 
Napb~balene 
Pyelle 
4,4’-DDD 

Cblordane, alplw 
Cblordane, gamma- 
Dieldria 
Heptachlor 

Heptacblor Epoxide 
Aroclor-1248 

Aroclor-1254 
Amclor-I260 
Gasoline. Range Organ& 
Diesel Range Organics 
Antimony 
Argpqic 

p,:.,.. 

NOTES: 

C CSFo 

&@& !/(m#kg/d) 

1.96 NA 
69.0 7.3E-01 
30.5 7.3E+00 
40.9 7.3E-01 
18.7 7.38-02 
3.16 2.OE-02 
96.0 7.38-03 
I.41 7.3E+OO 
243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 t’ 
58 3SE-01 t’ 

0.32 1.68+01 
22 4.SE+OO 
4.5 9.IE+OQ 
1.51 2.OE+Oil 

0.975 2.OE+00 
54.6 2.OE+OO 

0.207 NA 
470 NA 
1.22 NA 
3.49 !.SE+M 

2,260 NA 
0.31 NA 

. . - Not applicable. 

NA - Toxicity criterion not available. 
(I) Value for cblordane 

Hazard quotient 

Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 

Exposure duration 
Body weight 

Averaging time, carcinogens 

Averaging time. noncarcinogens 

RtDO 

B 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

NA 
.OE-O4 t 
.OE-04 t 
S.OE-05 
S.OE-04 
I .3E-05 

NA 
2.OE-05 

NA 
NA 

NA 
4.OE-04 
3.OE-04 

3.OE-01 
6.68-05 

l- 

9.28-07 
3.2E-O.5 
1.4E-05 
1.9E-05 

8.8E-06 
l.SE-06 
4.58-05 
6.6E.07 
l.lE-04 
4.1E-06 
2.5E-07 
1.2E-04 
1.4E-06 

2.38-05 
2.78-05 

LSE-07 
I.OE-05 
2.IE-06 

7.IM7 
4.68-07 
2.68-05 
9.78-08 
2.28-04 
5.7E-07 
!.6E-O6 
l.lE-03 

I .4E-O7 

otal ILCR 

‘arcinogen 

ILCR 

__ 

2.4&05 

l.OE-04 
1.4E.05 

6.4E-07 
3.OE-08 

3.38-07 
4.88-06 

__ 

3.OE-06 
__ 
_. 

3.48-07 
7.9E-06 
9.5E-06 
2.48-06 
4.6E-OS 
1.9E-OS 

1.4E-06 
9.28-07 

S.lE-05 
-_ 
__ 
._ 

?.5E-06 
__ 
__ 

B Contrib 
r0td ILCF 

_. 

8.1% 

35.6% 
4.8% 

0.2% 
0.0% 

0.1% 
1.7% 

._ 

1.0% 
__ 
-_ 

0.1% 

2.7% 
3.3% 
0.8% 
15.9% 

6.6% 
0.5% 
0.3% 
17.5% 

__ 
_. 

_. 

0.8% 
_. 
__ 

Y0Ung 
&f&t Child 

cs CS (Chemical Specific) 
cs cs 
CS CS 
cs cs 
cs cs 
cs es 
100 200 

I .00E-06 I .OOE-06 
1 I 

350 350 
24 6 
70 IS 

25,550 25,550 
8,760 2,190 

t 
CDI 

m 

2.7E-06 
9.58-05 
4.2E-05 
5.6E-05 
2.6E05 
4.3E-06 
1.3E-04 
1.9E-06 

3.3&04 
1.28-05 

7.28-07 
3.4E-04 

4.IE-06 
6.68-05 
7.9E-05 

4.4B-07 
3.OE-05 
6.2E-06 
2.18-06 

I .3E-06 
7.58-05 
2.88-07 
6.48-04 
1.7E-06 
4.8E-06 

3.1E-03 
4.28-07 

HQ 
_. 
__ 
__ 
__ 
_. 
_. 
__ 
._ 

8.38-03 
._ 

3.6E-OS 
l.lE-02 

__ 

1.3E.0 1 
1.6E-01 
8.88-03 
6.OE-02 

4.7E-01 
_. 

6.78-02 
. . 
._ 
._ 

4.28-03 
I .hE-02 

I .OE-02 
6.48-03 

% Contrib. 
HI 

__ 
__ 
__ 
__ 
__ 

-. 
_. 

._ 

0.9% 
__ 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
_. 

7.0% 
. 
._ 

__ 

0.4% 
!.7% 

1.1% 
0.7% 

rotal HI: 9.6E-01 100.0% 

T 

CDI 

(mglktidld) 

2. IE-06 

7.6E-05 
3.3E-05 

4SE-05 
2.OE-05 
3.58-06 
l.lE-04 

IS&-06 
2.78-04 
9.6&06 
5.88-07 
2.78-04 
3.38-06 
5.3E-05 
6.4E-05 
3.58-07 
2.48-05 
4.9B-06 
l.7E-06 
I.lE-06 
6.OE-05 
2.38-07 
5.2E-04 
1.3E-06 
3.m06 

2SE-03 
3.48-07 

‘otal ILCR 

ILCR 

. . 

SSE-OS 
2.4E-04 

3.3E-05 
I .SE-06 
6.9E-08 
7.7E.07 
l.IE-OS 

._ 

7.OE-06 
._ 
__ 

7.98-07 
1.8E-05 
2.28-05 
5.68-06 
l.lE-04 
4SE-05 
3.3E-06 
2.IE-06 
l.2E-04 

__ 

6 Contrib. 
‘otal ILCR 

__ 

8.1% 
35.6% 
4.8% 
0.2% 
0.0% 
0.1% 
1.7% 

. . 

1.0% 
. . 
._ 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 

0.5% 
0.3% 
17.5% 

_. 

_. 
_. 

0.8% 
.- 
__ 

CDI 

&g&K 

2.SE-05 
8.88-04 
3.9E-04 
5.2E-04 
2.48-04 

4.OE-OS 
1.2E-03 

1.8E-05 
3. IE-03 
l.lE-04 
6.7E.06 
3.28-03 
3.8E-OS 
6.lE-04 
7.48-04 
4.IE-06 
2.88-04 
5.8E-05 

I .9E-05 
1.2E-05 
7.OE-04 

2.6E-06 
6.OE.03 

1.6E-OS 
4.5E.05 

2.9E-02 
3.98-06 

-EL 
._ 
._ 
._ 
__ 
__ 
__ 
__ 
_. 

7.88-02 
_. 

3.4E-04 
l.lE-01 

.- 

1.2E+OO 
I .SE+OO 
8.28-02 
5.6E-01 
4.4E+OO 

_. 

6.2E.01 
_. 
. . 

._ 

3.98-02 
I <r:n, ..*“-“I 
9.68-02 

5.98-02 

Total HI: 8.9E+OO 100.0% 

IConuib 0 

HI 

__ 
__ 
._ 
-_ 

__ 
__ 

__ 
-_ 

0.9% 
_- 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
_. 
-_ 
._ 

0.4% 
!.7% 

1.1% 

0.7% 
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ADULT AND YOUNG CIIILD RESIDENTS - FLJTUKE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL. SITE, 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (m&/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*An 
ILCR = CDI*CSFd 

HQ = CDllRmd 

Para1mtei !=I& DeSCli*tiO,l 

DAD mjkgld Den~lly absorbed dose 
ILCR NA Incremmal lifetirrr: cancer risk 
CSFd Il(mglkgld) Dennal cancer slope factor 

Hazard quotient 
Dennal reference dose 
Concentration of chemical in soil 
Conversion fecror 

Soil to skin adllereocc factor 
Absorption fiacrion 
Skin surface wee wailable for catact 
Exposure fiequewy 
Exposure duration 
Body weight 

HQ NA 
Rmd nlg/kg/d 

C n1& 
CF kg/log 
AF mngh2 

ADS NA 
SA Clli2ldilY 
EF dilyslycar 
ED YC;lm 
BW kg 

AT-C dilys 
AT-N days 

C 

&y&& 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 

243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 

3.49 
2.260 
0.31 

m: 
. - Nat applicable. 
NA -Toxicity criterion not nvuilable 

(I) Vnlue for chlordale 

ABS 

0.01 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 
0.01 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.001 
0.001 

CSFd 
/(IT&kg/d: 

NA 
2.4E+00 
1.5E+Ol 
l.SE+oO 
l.SE-01 
4.OE-02 
2.48-02 
2.4E+O1 

NA 
2.4Et00 

NA 
NA 

3.48-01 
4.4E-01 ” 
4.4E-01 ” 
3.2E+OI 
6.3E+M) 
l.3EtOl 
2.2E+C0 
2.2E+00 
2.2Etoo 

NA 
NA 
NA 

3.7E+@J 
NA 
NA 

Rrnd 
mJl&g) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.ZE-02 
NA 

1.68-02 
9.38-03 

,024 ” 
.OE-04 ” 
Z.SE-05 
3.68-04 
9.4E.06 

NA 
l.SE-05 

NA 
NA 
NA 

3.08-06 
I.ZE-04 

2.5E-02 
>.9E-06 

L Cootrib 
‘otal ILCI 

. . 

18.1% 
49.7% 
6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

. 

2.3% 
_. 

ILCR 1 

3.7E-08 -_ 

I .7E-05 4.OE-05 
7.4E.06 l.lE-04 
I .OE-05 i.SE-05 
4.58-06 6.68-07 
7.76-07 3.1E-08 
2.3E-05 5.58-07 
3.48-07 8. IE-06 
4.68-06 ._ 

2. IE-06 S.OE-06 
9.8~~09 . . 

4.78-06 . . 

5.68-08 l.9E-08 
3.68-06 1.6E-06 
4.3E-06 1.9E-06 
6.OE-09 l.9E.07 
4.1E-07 2.68-06 
X.48-08 LIE-06 
4.0&07 8.98-07 
2.68-07 5.78-07 
1.4E-05 3.28-05 
3.9E-09 . . 

8.8&06 . 

2.38-09 . . 

2.OE-07 7.28-07 
4.2E-06 ._ 

5.7E-10 _. 

btal ILCR: 2.2E-04 100.0% 

. . 

0.0% 
0.7% 
0.9% 
0.1% 
1.2% 
0.5% 
0.4% 
0.3% 
14.6% 

. . 

. . 

. . 

0.3% 
_. 
-. 

archlogell h 
/ 

Adult 
cs 

cs 
cs 
cs 
cs 
cs 

l.cOE-06 
0.07 
cs 

5,700 
350 
24 
70 

25.550 
8,760 

YOUllg 
Child 

cs (Cliemical Specific) 

cs 
CS 
CS 
cs 
cs 

l.cnE-06 
0.2 
cs 

2.8W 
350 

6 
15 

25.550 
2.190 

t 

DAD 
(wW4 

l.lE-07 
4.98-05 
2.28-05 
2.9E-OS 
l.3E-05 
2.28-06 
6.8E-OS 
l.OE-06 
1.3E-05 
6.28-06 
2.98-08 
I .4E-05 
l.6E-07 
I.OE-05 
1.3E-05 
1.7E-08 
1.28-06 
2.5E.07 
1.2E-06 
7.58-07 
4.28-05 
l.lE-08 
2.66-05 
6.78-m 
5.78-07 
1.2E-OS 
1.7E.09 

Total HI. 1.48-01 100.0% ml ILCR 

HQ 
._ 
. 
_. 
. . 
. . 
._ 
. . 
._ 

l.lE-03 
. . 

1.8s06 
ISE-03 

._ 

2.68-02 
3.2E-02 
7.OE-04 
3.38-03 
2.68-02 

. . 

4. I E-02 
. 
. . 
. . 

8.38-04 
4.78-03 
2.78-04 
1.7E-04 

% Co&b. 
HI 

_. 
. . 
. . 
. 

._ 

._ 

. 

. . 

0.8% 

0.0% 
1.1% 

. . 

19.0%) 
22.9% 
0.5% 
2.4% 
19.0% 

. . 

30.0% 
._ 
. 
. 

0.6% 
3.4% 
0.2% 
0.1% 

DAD 
:nlp/kg/d) 

6.OE-08 
2.8E-05 
1.2E-05 
1.6E-05 
7.48-06 
l.3E-06 
3.88-05 
5.6E-07 
7.5E-06 
3.58-06 
1.6E-08 
7.7E-06 
9.28-08 
5.98-06 
7. IE-06 
9.88-09 
6.88-07 
I .4E-07 
6.58-07 
4.28-07 

2.3E-05 
6.48-09 
1.4E-05 
3.78-m 
3.28-07 
6.9E.06 
9.4E-10 

:arEinogel 

ILCR 
To Conbib 
rota1 ILCI 

_. . . 

6.5E-05 18.1% 
l.8E-04 49.7% 
2.48-05 6.7% 
l.lE-06 0.3% 
5.OE.08 0.0% 
9.OE-07 0.3% 
1.3E-05 3.7% 

. . . . 

8.38-06 2.3% 
. . ._ 
. . . 

3.28-08 00% 
2.68-06 0.7% 
3.IE-06 0.9% 
3. I E-07 0.1% 
4.28-06 1.2% 
1.7~.06 0.5% 
l.SE-06 0.4% 
9.3E.07 0.3% 
S.ZE-05 14.6% 

. _. 
_. . . 
. . ._ 

1.2E-06 0.3% 
. . . 
. . _. 

:hild 
No 

T DAD 
OWkg~4 
7.OE-07 
3.28-04 
1.4E-04 
1.9E-04 
8.78-0.5 
l.5E-05 
4SE-04 
6.6E.06 
8.78-05 
4. IE-05 
1.9E-07 
8.9E.OS 
l.lE-06 
6.9E.05 
8.3E-OS 
l.lE-07 
7.9E.06 
l.6E.06 
7.68-06 
4.98-06 
2.78-04 
7.4E-08 
1.7E-04 
4.48-08 
3.88-06 
S. lE-05 
l.lE-08 

HQ 
._ 
. 
_. 
. . 
. . 
. . 
._ 
. . 

7.OE.03 
. . 

1.2E-05 
9.68-03 

_. 

l.7E-01 
2.lE-01 
4.68-03 
2.2E.02 
1.7E-01 

._ 

2.7E-01 
. . 
. . 
._ 

S.SE-03 
3.OE-02 
l.SE-03 
l.lE-03 

Toval HI: 9.IE-01 100.0% 

S Contrib 
HI 

_. 
_. 
. . 
. . 

._ 
__ 
__ 
._ 

0.8% 
. . 

0.0% 
1.1% 

. . 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

-. 

30.0% 
._ 
._ 
. . 

0.6% 
3.4% 
0.2% 
0.1% 



ADULT AND YOUNG CHILD RESIDENTS - Z?JTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOU - SlTE 84 (BUILDING 45 AREA) BEFORE NON-TCRA 
REASONABLE MAXlMUM EXPOSURE 
POTENTIALCARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LFJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDl(mglkg/d) = (Ca*RR*ET*EF*ED)/(B,W*AT) 
where: Ca= C * (UPEF) 

lI.CR = CDI’CSFi 
HQ : CDURfDi 

Young 
&& w 

cs cs (Chemical Specific) 
ILCR 
CSFi 

HQ 
RtDi 
Gil 

NA 
I/(mg/kg/d) 

incremental lifetime cancer risk cs cs 
lnbt&tion cwcer slope factor cs cs 

NA 

mg/kg/d 
mglm3 

Hazard quotient 
btbalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration tatc 0.83 

cs 

Exposure time 24 
Exporure frequency 

cs 

350 
Exposure duration 24 
Body weight 

cs 

70 
Averaging time, carcinogens 25,550 

cs 

Avenging time, notlcarcitwgens 8,76JJ 

1.32E+G9 
0.63 
24 

350 

cs 

6 
IS 

25,550 

cs 

2.190 

cs 
cs 

1.32Eco9 

C ‘wa 
PEF m3kg 
RR tllmxr 
ET hours/day 
EF days/year 
ED YC%US 
BW k6 

AT-C days 
AT-N days 

2-Metbylnaphtllillelle 
Benzo(a)anthracet+c 
Benzo(a)pyrew 
Betuo(b)fluorantbew 
BenrcJk)fluorantkne 
Cubazok 
ChrystXE 
Ditxtu(a,b)aalracene 
Fbloranth&Z 
Met@1.2..3-cd)py,ene 
Naphthalax 

47em 
4.4’.DDD 
Chlordaw. alpha- 
chhrdaw. gamma. 
Dieldrin 
Heptacblor 
Heptachlor Epoxide 
Ardor-1248 
Arc&r-l254 
Am&r-I260 
Ciaoline Range Organics 
Diesel Range Organics 
AlUbMy 
Arsenic 
IrOll 
Thallium 

C Cd 
Qgg& (mg/nl3) 

1.96 1.488-09 
69.0 5.23B-08 
30.5 2.31&08 
40.9 3.1OE08 
18.7 1.4lE08 
3.16 2.39E-09 
96.0 7.278-08 
1.41 L.O7E-09 
243 I .84ECt7 
8.79 6.66h09 

0.525 3.98E.10 
250 1.898-07 

3 2.27E-09 
48 3.64E08 
58 4.39&08 

0.32 2.42&IO 
22 1.678-08 
4.5 3.41E.09 
1.51 l.l4E-09 

0.975 7.398-10 
54.6 4.13&08 

0.207 l.57E.10 
470 3.56&07 
I .22 9.25E.10 
3.49 2.65E09 

2,260 1.71 E-06 
0.31 2.32810 1 

CSFi 
@&&I 

NA 
3.1E-01 
3.1E#XJ 
3.IEOI 
3.1E-02 
2.Oh02 
3. I E-03 
3.lE+tX1 

NA 
3.lE.01 

NA 
NA 

2.4E-01 
3.5E-01 t 
3.5B.01 t 
1.6E+OI 
4.6E+Oil 
9.IE+oo 
Z.OE+CQ 
Z.OE+oo 
Z.OE+M) 

NA 
NA 
NA 

l.SExII 
NA 
NA 

RfDi 
mJ&g 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.6~04 
3.OE-02 

!.0::4 (’ 
!.OE-04 t’ 
S.OE-OS 
S.OE-04 
1.3E-05 

NA 
Z.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CDI 
Qrl&Jg 

1.4E-10 
4.98-09 
2.2E-09 
2.9E-cn 
1.3E-09 
2.2E-IO 
6.8&09 
l.OE-10 
1.7E-08 
6.2E-10 
3.7E.11 
1.8E.08 
2.w10 
3.4~09 
4.1E-09 
2.3!3-11 
1.6E-09 
3.2E.10 
l.lE-10 
6.9E-1 I 
3.9B09 
ISEll 
3.3508 
8.7E11 
2.5510 
1.6F.-07 
2.2E-I I 

_. 

l.SE-09 
6.7&09 
9.OE-10 
4.IE-11 
4SB.12 
Z.lE-11 
3.IE.IO 

. . 

1.9E-IO 
__ 
__ 

5.1E-11 
I.ZE09 
1.4~.09 
3.7E.10 
7.IE-09 
2.9E-09 
2.1E10 
l.4E10 
7.7~09 

. . 

. . 

._ 

3.7E-09 
__ 
. . 

% Contrib 
rotal ILcr 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

-_ 

0.6% 
__ 
._ 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 
22.4% 

__ 
_- 
__ 

10.8% 
. . 
. . 

L 
CD1 

&&kiJ 

4.OE-10 
L.4E-08 
6.3E.09 
8.48-09 
3.98-09 
6.5E-10 
Z.OE-08 
2.9E.IO 
S.OE-08 
1.8EO9 
l.lhlO 
5.2E-08 
6.2E-10 
9.9E-09 
1.2E-08 
6.6E-II 
4..(E-09 
9.3E.IO 
3.IE-IO 
2.OE.10 
l.lE-08 
4.3E-11 
9.78-08 
2.5E-IO 
7.2ElO 
4.7807 
6.3EI I 

HQ 
._ 
. . 
. . 
. . 
. . 
. . 
. . 
._ 

1.3E.06 
. . 

1.3E-07 
1.7E-06 

_. 

5.OE.05 
6.OE-05 
I .3hC6 
9.1 E-06 
7.2E-05 

. . 

I .OE-05 
. . 
. . 
. . 
. . 
_. 
. . 
. . 

Total HI: 2.OE.04 100.0% otal ILCR: 3.OE-08 lcQ.O% Totid HI: 7.2E-04 100.0% 

B CDI 
HI @&kiJ 

. . 1.2EIO 

. . 4.3&09 

. . I .9E-09 
_. 2.5E-09 
_. 1.2E-09 
. . 2.OE.10 
_. 6.OE-09 
__ 8.8hll 

0.6% I.JE-08 
._ S.SE-IO 

0.1% 3.3E-11 
0.8% 1.6E-08 

_. 1.9E-IO 
24.2% 3.OE-09 
29.3% 3.6E-09 
0.6% 2.OE-1 I 
4.4% 1.4E-09 
35.0% Z.SE-IO 

_. 9.4E-I I 
4.9% 6.lE-11 

._ 3.4&09 

. . 1.3E-II 
. 2.9E-08 

. . 7.6E.I I 

. . 2.2E-IO 
_. 1.4E-07 
. . 1.9hl I 

!3 

LLCR 

._ . . 
1.3E-09 4.4% 
5.98-w 19.4% 
7.9E-IO 2.6% 
3.6E.11 0.1% 
3.9E-12 0.0% 
1.9E-11 0.1% 
2.7E-10 0.9% 

. . . . 

l.7E-IO 0.6% 
. . -. 
. . _. 

4.5E-1 I 0.1% 
l.OE-09 3.4% 
1.3EO9 4.2% 
3.2E.IO 1.1% 
6.2&09 20.5% 
2.5&09 8.4% 
l.9E-IO 0.6% 
1.2E-10 0.4% 
6.88-09 22.4% 

. . . . 

. . . . 

. . . . 

3.38-09 10.8% 
. . . . 
. . . . 

:Mld 

CD1 
:mgRgld) 

1.4E.09 
J.OE-08 
2.2E-08 
3.OE.08 
I .4E-08 
2.3B09 
7.OE.08 
l.OEG9 
I .8E-07 
6.4&09 
3.8E.10 
I.SE-07 
2.2~09 
3Sh08 
4.2&08 
2.3E.10 
1.6E.08 
3.38-09 
l.lE-09 
7.IE-IO 
4.OE-08 
1.5ElO 
3.4507 
8.9E.10 
2.58-09 
1.6E.06 
2.2E.IO 

,Irarcillog 

-EL 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
-. 

4.4E-06 
. . 

4.5E-07 
6.lE-06 

. . 

1.7h04 
Z.lEM 
4.6E.06 
3.2E.05 
2.58-04 

. . 

3.5E-05 

. . 

. . 

. . 

. . 

. . 

. 

L 
H1 

__ 
._ 
._ 
. . 
._ 
. . 
. . 
. . 

0.6% 
._ 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
. . 

4.9% 
. . 
-_ 
._ 
. . 
.- 
. . 
. . 

L3QlES: ._ - Not applicable. 
NA -Toxicity critenon not available. 

(I) Value for chlordane 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CFIFI*EF*ED)/(BW*AT) 
ILCR = CDI+CSFo 

HQ = CDIlRfDo 

Parameter 
CD1 

ILCR 
CSFo 
HQ 

Dew&ion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 

C 
IR-S 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

NA 
mgikg/d 
w&g 
mgfday 
kg/w 

NA 
days/year 

years 
kg 

days 
days 

Hazard quotien; 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Young 
Adult Child 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
100 200 

1 .OOE-06 1 .OOE-06 
1 1 

350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

t 

C CSFO 
(wk) l/(mg/k:/kg/d) 

57.9 NA 
4.76 7.3E-01 
2.48 7.3E+OO 
2.81 7.3E-01 
1.78 7.3E-02 
0.95 2.OE-02 
6.1 7.3E-03 

0.695 7.3E+OO 
1.72 7.3E-01 

0.052 1.6E+Ol 
95.6 2.OE+OO 
5.26 1 SE+00 

2,347 NA 

xi 
l- 

l- 
- 

1 I 

RfDo 
bWW4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-05 

NA 
3.OE-04 
3.OE-01 

Shild a YOU" 
C :arcinogen: 

1 ( 
I 

1 

CD1 
(mg/kg/d) 

7.9E-05 
6.5E-06 
3.4E-06 
3.8E-06 
2.48-06 
1.3E-06 
9.2E-06 
9.5E-07 
2.4E-06 
7.1E-08 
1.3E-04 
7.2E-06 
3.2E-03 

t ncarcinoge 

HQ 
__ 
-- 
__ 
__ 
__ 
__ 
_- 
-- 
_- 

1.3E-02 
_- 

2.2E-0 1 
l.OE-01 

Zarcinogen. 

ILCR 
__ 

1.6E-06 
8.58-06 
9.68-07 
6. I E-08 
8.9E-09 
2.3E-08 
2.4E-06 
5.9E-07 
3.9E-07 
9.OE-05 
3.7E-06 

ncarcinoge 

HQ 
__ 
__ 
-_ 
__ 
__ 
_- 
_- 
__ 
__ 

1.4E-03 
__ 

2.4E-02 
l . lE-02 

ILCR 
__ 

3.8E-06 
2.OE-05 
2.2E-06 
1.4E-07 
2.1E-08 
5.4E-08 
5.6E-06 
1.4E-06 
9.1E-07 
2.1E-04 
8.6E-06 

CD1 
bw!Wl) 
2.78-05 
2.28-06 
I .2E-06 
1.3E-06 
8.4E-07 
4.5E-07 
3.1E-06 
3.38-07 
S. lE-07 
2.48-08 
4SE-05 
2.5E-06 
l.lE-03 

‘otal lL4ZR 

% Contrib. 
rota1 ILCR 

__ 
I .5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

% Contrib. 
HI 
__ 
__ 
_- 
__ 
__ 
_- 
__ 
__ 
__ 

3.9% 
__ 

66.4% 
29.7% 

CD1 
WxkW 
6.3E-05 
5.2&06 
2.7E-06 
3.1E-06 
2.OE-06 
1 .OE-06 
7.3E-06 
7.6E-07 
1.9E-06 
5.7&08 
1 .OE-04 
5.8B06 
2.6B03 

% Cootrib. 
rota1 ILCR 

__ 
1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

-- 

CD1 
bwldd) 
7.4E-04 
6.1E-05 
3.28-05 
3.6E-05 
2.3E-05 
1.2E-05 
8.6E-05 
8.9E-06 
2.28-05 
6.6E-07 
1.2E-03 
6.7E-05 
3.OE-02 

% Contrib. 
HI 
-- 
__ 
__ 
__ 
-_ 
__ 
-_ 
_- 
__ 

3.9% 
-- 

66.4% 
29.7% 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 
bdeno( 1,2,3-cd)pyrene 

Iron 
, / 

Total HI: 3.6E-02 100.0% 1 Total ILCR 2.5E-04 100.0% Total HI: 3.4E-01 100.0% 

NOTES: 
-_ - Not applicable 
NA - Toxicity criterion not available. 
(1) Value for chlordane 

Residerha Risk Calc, SSlng Pa, 3 6/l l/2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIALCARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (@k&/d) = (C*CF*AF*ABS*SA*EFCED)/(BW*AT) 
ILCR = CDI*CSFd 

IIQ = CDI/RfDd 

ARER NON-TCRA 

Descriotion &!g& 
Dermally absorbed dose cs 
Incremental lifetime cancer risk cs 
Dermal cancer slope factor cs 
Hazard quotient cs 
Dermal reference dose cs 
Concentration of chemical in soil cs 
Conversion factor l.OOE-06 
Soil to skin adherence factor 0.07 
Absorption fraction cs 
Skin surface area available for contact 5,700 
Exposure frequency 350 
Exposure duration 24 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time, noncarcinogens 8,760 

Y0Ulg 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

2,800 
350 

6 
15 

25,550 
2,190 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

C 
CF 
AF 

ADS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
Wkdd 

NA 
~~WWkdd) 

NA 
tndkdd 

w’kg 
Ww 

mg/cmZ 
NA 

cm2/day 
days/year 

YtWS 

kg 
ddYS 

-hiId P 

.arcinogens 
% Cootrib. 

ILCR Total ILCA 

-_ -_ 
2.7&06 3.7% 
&SE-06 11.8% 
l.OE-06 1.3% 
6.3E-08 0.1% 
9.38-09 0.0% 
3.88-08 0.1% 
4.OE-06 5.4% 
9.9&07 1.3% 
3.1E-08 0.0% 
5.6E-05 74.8% 
I.lE-06 1.5% 

__ __ 

t 

DAD 
OWWd) 

3.2&06 
3.4&06 
1.8E-06 
2.OE-06 
I .3E-O6 
6.8&07 
4.88-06 
4.9E-07 
I .2E-06 
2.8E-09 
7.3B05 
8.6&07 
I .3E-05 

ncdrcinogl 

HQ 
__ 
__ 
-. 
__ 
-_ 
_. 
._ 
_- 
__ 

I.lE-04 
__ 

7.OE-03 
2.9804 

>arcinogen 

ILCR 

-- 

4SE-06 
1.4E-05 
1.6E-06 
1 .OE-07 
1.5E-08 
6.3E-08 
6.5&06 
I .6E-06 
5. I E-08 
9.1 E-05 
I .8E-06 

ncarcinogf 

HQ 
__ 
__ 
-_ 
__ 
__ 
_- 
__ 
_- 
-- 

7.4B04 
__ 

4.6E-02 
I .9E-03 

s 

(m~k) 
51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2.347 

CSFd RfDd 
Il(mglkdd: mdkdd) 

NA NA 
2.4E+OO NA 
1.5EtOl NA 
lSEtO0 NA 
l.5E-01 NA 
4.OE-02 NA 
2.4B02 NA 
2.4E+Ol NA 
2.4EtOO NA 
3.2E+OI 2.5E-05 
2.2E+Oil NA 
3.7EtOO I .2E-04 

NA 4.5E-02 

DAD 
(WW4 

l.lE-06 
1.2E06 
6.OE-07 
6.8&07 
4.3E-07 
2.3&07 
1.6E-06 
I .7E-07 
4.2E-07 
9.7E-10 
2.5&05 
3.OE-07 
4.48-06 

k Contrib. 
HI 

__ 
__ 
-- 
__ 
__ 
__ 
__ 
__ 
__ 

1.5% 
._ 

94.6% 
3.8% 

W Contrib. 
rotal ILCR 

-- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

DAD 
bWkd$ 

1.8E-06 
I .9E-06 
9.9B07 
I.lE-06 
7.1E-07 
3.8E-07 
2.7E-06 
2.8807 
6.9807 
1.6E-09 
4.1 E-05 
4.8E-07 
7.2E-06 

DAD 
(mdkg/d) 

2.1 E-05 
2.2E-05 
1.2E-05 
1.3E-05 
8.38-06 
4.48-06 
3.1E-05 
3.28-06 
8.OE-06 
1.9E-08 
4.88-04 
5.68-06 
8.48-05 

Beazo(a)aathracene 

Benzo(b)fluordnthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

Total HI: 7.4Ev03 100.0% ‘otal ILCR: 1.2E-04 100.0% Total HI: 4.9&02 100.0% ] x 
a: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

(i) Vaiue ior chiorddne 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDT (mdkg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (l/PEF) 

ILCR = CDI’CSR 
HQ = CDIIRfDi 

Parameter 
CD1 

ILCR 
CSA 
HQ 

RtDi 
Cd 

gr& 

mdkdd 
NA 

l/(m&/kdd) 
NA 

mdkdd 
mgm3 

&j&t 
CS 
cs 
cs 
cs 
cs 

YCU11g 
Q&d 
cs (Chemical Specific) 
CS 
CS 
cs 
cs 

cs cs 
CS cs 

1.328+09 I .328+09 
0.83 0.63 
24 24 
350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

A 

% Co&b. 
rotal ILCR 

__ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% A--L __ __ 

iota1 ILCR: 2.OE-08 100.0% 

t- 
ncarcinogl 

CD1 70 Co&b. 
~~&W HQ HI - - 
1.2E-08 -_ __ 
9.8E-IO -- _. 
S.lE-10 -- __ 
5.8E-10 -- _- 
3.7E-10 -- ._ 
2.OE-10 -- _- 
1.4E-09 _- 
1.4E-IO -- 
3.6E-IO -- 

Total HI: 2. ‘E-07 100.0% 

Descriution 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Iahal&n reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

w& 
m3kg 

m3lhour 
hours/day 
days/year 

years 

kg 
days 
days 

(m;kg) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

C 
PEF 
RR 
El 
EF 
ED 
BW 

AT-C 
AT-N 

-I Yowl Child 
1 7 marcinog~ 

HQ 
__ 

__ 

__ 

__ 

__ 

__ 

_- 

__ 

__ 

7.6807 
__ 
__ 
__ 

:arcinogenr 

ILCR 

__ 
9.2E-1 I 
d.SE-IO 
5.4E-I 1 
3.4E-12 
‘.2E-I2 
‘.3E-12 
1.3E-10 
3.3E-11 
5.2E-11 
1.2E-08 
4.9E.09 

__ 

Zarcinogen! 

ILCR 

__ 
l.OE-10 
5.4E-IO 
6.2E-11 
3.98-32 
1.3E-12 
‘.5E-12 
l.5E-10 
3.8E-11 
5.9E-11 
1.4E-08 
5.6E-09 

6 Contrib. 
HI 

-- 
_. 
_- 
__ 
-_ 
__ 
__ 
__ 
__ 

100.0% 
-- 
__ 
-_ 

% Contrib. 
rotai 1LCR 

__ 
0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

__ 

CD1 
@Wdd) 

4.2E-08 
3.58-09 
l .SE-09 
2.OE-09 
1.3E-09 
6.9E-10 
4.9&09 
5.lE-10 
1.2G09 
3.8E-11 
6.9808 
3.8E-09 
1.7E-06 

CR CSFi RfDi 
(mdm3) ll(mg/kg!d: W&k’) 

4.39E-08 NA NA 
3.61E.09 3.IE-01 NA 
1.88&09 3.1E+OO NA 
2.13E.09 3.IE-01 NA 
1.35E-09 3.lE-02 NA 
7.20E-IO 2.OE-02 NA 
S.OSE-09 3.lE-03 NA 
5.278-10 3.‘E+OO NA 
‘.30E-09 3.1E-01 NA 
3.948-11 ‘.6E+Ol 5.OE-05 
7.24E-08 2.OE+OO NA 
3.98E-09 ‘.5E+Ol NA 
1.788-06 NA NA 

CD1 
(wWd) 

3.6E-09 
3.OE-IO 
l.5E-10 
1.7E-10 
l.lE-10 
5.9E-11 
4.2E-10 
4.3E-11 
l.lE-IO 
3.2E-12 
6.OE-09 
3.3E-10 
1.5E-07 

CD1 
(mdkg/d) 

4.1E-09 
3.4E-10 
l.SE-10 
2.OE-10 
‘.3E-10 
6.7E-11 
4.7E-10 
4.9E-11 
1.2E-10 
3.7&12 
6.8B09 
3.7E-IO 
1.7E-07 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyreae 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Indeno(l.2,3-cd)pyrene 
Dieldrin 
Ardor-1260 
Arsenic 
Iron 

Totd HI: 7.6E-07 100.0% 

m: 
-- - Not applicable. 
NA -Toxicity criterion not available. 

(I) Value for chlordaw 

Pa, 3 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INGESTION OF GROUNDWATER AS DRINKING WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 
ILCR 
CSFo 
HQ 

RtDo 
C 

IR-W 
EF 
ED 
BW 

AT-C 
AT-N 

Units 
mglkgld 

NA 
1 /(mglkgld) 

NA 
mglkgld 

mg/L 
Uddy 

days/year 
)WKS 

kg 
ddyS 

days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

2-Methylnaphthalene 

Heptachlor Epoxide 

C CSFo 
(mbW l/(mg/kg/d) 

0.0034 SSE-02 
0.016 6.lE-03 

0.00105 NA 
0.0022 NA 

0.0000167 9.1E+00 
0.044 NA 
0.011 NA 
0.03 1 .SEtOO 
61.7 NA 
0.45 NA 

0.0057 NA 

NOTES. A 
-_ - Not applicable. 
NA - Toxicity criterion not available 

RfDo 
:mg/kg/d: 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
5.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4B02 
6.6E-05 

CD1 
jmgikg/d) 

3.2E-05 
l.SE-04 
9.98-06 
2.lE-05 
1.6E-07 
4.1E-04 
1 .OE-04 
2.8E-04 
6.4E-01 
4.28-03 
5.4E-05 

A 

Young 
Adult @ikJ 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
2 1 

350 350 
24 6 
70 15 

25,550 25,550 
8,760 2,190 

It 

CD1 
ncarcinoger% Contrib. 

WwWd) 

9.3E-05 
4.4&04 
2.9&05 
6.OE-05 
4.6E-07 
1.2E-03 
3.OE-04 
8.2E-04 
1.9EiOO 
I .2E-02 
1.6E-04 

CD1 
h&/d) 

1.9E-05 
8.8E-OS 
5.8E-06 
1.2E-05 
9.2E-08 
2.48-04 
6.OE-05 
1.6E-04 
3.7E-01 
2.5E-03 
3.lE-05 

Youn 
:arcinogen: 

ILCR 

l.OE-06 
5.38-07 

_- 
_- 

8.38-07 
__ 
-- 

2.5E-04 
__ 
__ 
-_ 

% Contrib. 
Total ILCR 

0.4% 
0.2% 

__ 
__ 

0.3% 
__ 
-- 

99.0% 
__ 
__ 
__ 

Zhild 

CD1 
(mg/kg/d) 

2.2E-04 
1 .OE-03 
6.78-05 
1.4E-04 
I.lE-06 
2.88-03 
7.OE-04 
1.9E-03 
4.3E+00 
2.9E-02 
3.6E-04 

lncarcinoge 

HQ 
7.28-02 
1 .OE-0 1 

_- 
7.OE-03 
8.2E-02 
5.6E+00 
1.8E+OO 
6.4E+OO 
1.4E+Ol 
1.2E+OO 
5SE+OO 

% Contrib. 
HI 

0.2% 
0.3% 

-- 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

Total HI: 3.5E+Ol 100.0% 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)I(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDIlRfDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Units Description 

NWd Dermally absorbed dose 
NA Incremental Iifetilne cancer risk 

W~g/kdd) Dermal cancer slope factor 

Adult 
CS 
cs 
cs 

NA 
mglkgld 

cm2 
days/year 

YeXS 
hours/day 

kg 
days 
days 

W- 
LfC"l3 

cnlhour 
NA 

Hazard quotient CS 
Demul reference dose cs 
Skin surface area available for contact 18,000 
Exposure frequency 350 
Exposure duration 24 
Exposure time 0.25 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time, noncarcinogens 8,760 
Concentration of chemical in water cs 
Conversion factor I .OOE-03 
Dermal pernxability coefficient cs 
Adjustment for absorbed dose cs 

Y0llng 
Chjld 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

6,600 
350 

6 
0.25 

15 
25,550 
2,190 

cs 
l.OOE-03 

cs 
cs 

C KP CSFd RfDd 
(WC (CmhOor) Il(mglk#d) wWd) 

0.0034 0.021 5.9E-02 2.8&03 
0.016 0.0089 3.1E-02 2.OE-03 

0.00105 0.1423 NA NA 
0.0022 0.069 NA 1.6E-02 

1.0000167 0.055 1.3E+OI 9.4506 
0.044 0.0049 NA 2.5E-04 
0.01 I 0.001 NA X.OE-06 
0.03 0.001 3.7EtOO 1.2E-04 
61.7 0.001 NA 4.58-02 
0.45 0.001 NA 9.6504 

0.0057 0.001 NA 9.9E-06 

L Parameter 

A ZhiId 

% Contrib. 
rota1 II-CR 

3.2% 
3.3% 

__ 
__ 

8.9% 
__ 
__ 

84.5% 
__ 
__ 
__ 

t 
lncarcinoge 

DAD 
bawd) 

4.4B06 
8.8E-06 
9.2E-06 
9.4E-06 
5.7E-08 
1.3E-05 
6.88-07 
1.8E-06 
4.28-03 
2.8E-05 
3.5E-07 

HQ 
1.6E-03 
4.4B03 

% Contrib. 
III 

0.5% 
1.4% 

_- 

5.8B04 
6.OE-03 
5.3E-02 
8.5E-02 
I.SE-02 
9.3E-02 
2.9E-02 
3.58-02 

__ 

0.2% 
1.9% 

16.5% 
26.3% 
4.7% 

28.7% 
9.0% 
11.0% I L- 

Total HI: 3.2E-01 100.0% 

:arcinogenr 

LLCR 

8.9E-08 
9.2E-08 

__ 
._ 

2.5E-07 
__ 
__ 

2.3B06 
__ 
__ 
__ 

Jarcinogen 

ILCR 

3.8E-08 
3.98-08 

-- 
__ 

1 .OE-07 
__ 
__ 

9.9&07 
__ 
__ 
_. 

bncarcinoge 
DAD 

&VW3 

1.5E-06 
3.OE.06 
3.28-06 
3.2B06 
1.9E-08 
4.6E-06 
2.38-07 
6.3E-07 
I .4E-03 
9.58-06 
1.2E-07 

% Co&b. 
rota1 ILCR 

3.2% 
3.3% 

-- 
-_ 

8.9% 
__ 
__ 

84.5% 
__ 
-_ 
__ 

DAD 
bxWd) 

6.5E-07 
1.3E-06 
1.4E-06 
1.4B06 
8.3E-09 
I.9506 
9.9E-08 
2.7&07 
G.lE-04 
4. IE-06 
5.2E-08 

DAD 
h%!dd) 

7.5E-06 
I .5E-05 
I .GE-05 
1.6E-05 
9.78-08 
2.3E-05 
1.2E-06 
3.2E-06 
7.1E-03 
4.7E-05 
6.OE-07 

HQ 
2.78-03 
7.58-03 

% Co&b. 
HI 

__ __ 

1 .OE-03 0.2% 
1 .OE-02 I .9% 
9.1E?o2 16.5% 
I.SE-01 26.3% 
2.68-02 4.7% 
I.GE-01 28.7% 
4.9E-02 9.0% 
6. In-02 11.0% 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Mangancsc 
Thallium 

‘otal ILCR: 2.7B06 100.0% rota1 ILCR: 1.2E-06 100.0% Total III: 5.5E-01 100.0% 

m: 

__ - Not applicable. 
NA - Toxicity criterion not available 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CD1 
ILCR 
CSFi 
HQ 

RfDi 
C 
Ca 

RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Units 

mg/kg/d 
NA 

l/(mg/kg/d) 
NA 

mg/kg/d 
w& 

mg/m3 

m3lhour 
hours/day 
days/year 

years 
kg 

days 
days 

Descrintion 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
350 
24 
70 

25,550 
8,760 

Adult 
Shower Carcinogens Noncarcinogens 

C Ca CSFi RfDi CD1 % Contrib. CD1 % Contrib. 
Parameter hi+) (mg/m3) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Benzene 0.0034 4.8 IE-03 2.7E-02 1.7E-03 4.7E-06 1.3E-07 8.2% 1.4E-05 8.OE-03 1.3% 
Chloroform 0.016 1.80E-02 8.1E-02 8.6E-05 1.8E-05 1.4E-06 91.8% 5.1E-05 6.OE-01 98.7% 

Total ILCR: 1.5E-06 100.0% Total HI: 6.OE-01 100.0% 

NOTES. -’ 
__ - Not applicable. 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CDI (mg/kg/d) = (C*IK*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 

ILCR 
CSFo 
HQ 

RfDo 
C 

IR-W 
ET 
EF 
ED 
EW 

AT-C 
AT-N 

u 
mglkgld 

NA 
l/(mg/kg/d) 

NA 
mg/kg/d 

mg/L 
mow 

hours/day 
days/year 

years 
kg 

ddYS 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 
cs 
cs 
cs 
cs 
cs 

0.01 
2.6 
48 
24 
70 

25.550 
8,760 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
48 
6 
15 

25.550 
2,190 

Parameter 

Acetone 
Toluene 
Xylenes, total 

NOTES: 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

C CSFo RfDo CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. 
@x/L) I/(mg/kg/d) (mg/kg/d) (mglkgld) ILCR Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

0.0056 NA 1 .OE-01 9.4B08 -- __ 2.7E-07 2.78-06 78.6% 5.5E-07 -- __ 6.4E-06 6.48-05 78.6% 
0.0027 NA 2.OE-01 45E-08 -- __ 1.3E-07 6.68-07 18.9% 2.6E-07 -- __ 3.1E-06 1.5E-05 18.9% 
0.0035 NA 2.OE+OO 5.9&08 -- __ 1.7E-07 8.5E-08 2.5% 3.4E-07 -- __ 4.OE-06 2.OE-06 2.5% 

Total ILCR: -- -- Total HI: 3.58-06 100.0% Total ILCR: -- __ Total HI: 8.1E-05 100.0% 

__ - Not applicdblc. 
NA -Toxicity criterion not available. 
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ADULT AND YOUNG CllILD RESIDENTS _ FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LWEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EFIED*ET)/(BW*A’IJ 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDI/RfDo Adj RfD Adj = RfD*AD 

DAD 
IICR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Units - 
m&d 

NA 
IKmg&k-f) 

NA 
mdkgld 

cm2 
days/year 

YCUS 
hours/day 

kg 
days 
days 
mg/L 
Ucm3 

crwhour 
NA 

m: 
_. - Not applicable. 
NA - Toxicity criterion not available. 

0.0056 
0.0027 
0.003s 

KP 
(cnvhour) 

o.OQos7 
0.045 
0.095 

Description Adult 
Dermally absorbed dose cs 
Incremental lifetime cancer risk cs 
Dermal cancer slope factor CS 
Hazard quotient cs 
Dermal reference dose cs 
Skin surface area available for contact 5,700 
Exposure frequency 48 
Exposure duration 24 
Exposure time 2.6 
Body weight 70 
Averaging time. carcinogens 25,550 
Averaging time, noncarcinogens 8,760 
Concentration of chemical in water cs 
Conversion factor 1 .OOE-03 
Dermal permeabiIity coefficient CS 
Adjustown for absorbed dose CS 

Young 
Child - 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,800 
48 
6 

2.6 
IS 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogens 

CSFd RfDd DAD % Contrib. DAD % Contrib. DAD % Co&b. DAD % Co&b. 
IKm@W) (w@g/d) ~~~/kg/d) ILCR Total ILCR (mgikg/d) IfQ HI OWWdd) ILCR Total ILCR (mgikgld) HQ HI 

NA 8.3B02 3.OE-08 -- _- 8.9B08 l.IEO6 3.9% 1.7E-08 -- __ Z.OE-07 2.5806 3.9% 
NA 1.6E-01 l.ZE-06 -- -- 3.4B06 2.1 E-OS 77.6% 6.6E-07 -- __ 7.8&06 4.8&05 17.6% 
NA I.SE+GO 3.2BO6 -- __ 9.3B-06 S.OE-06 18.5% 1.8Ew06 -- __ 2.1E-05 1.2E-OS 18.5% 

Total ILCR: -_ _- Total HI: 2.7&OS 100.0% Total ILCR: -- _- Total HI: 6.2BOS 100.0% 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

CD1 
ILCR 
CSFo 
HQ 

RfDo 
C 

IR-S 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

y&s 
w&/d 

NA 
]KwgWd) 

NA 
WW 
mSncg 
mglday 
kg/w 

NA 
days/year 

Y&US 
kg 

ddYS 
days 

Descriution 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of sediment 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor- 1260 
Diesel Range Organics 

C CSFo RfDo 
(mg/kg) l/(mgikg/d) (mg/kg/d) 

10 NA NA 
2.8 Z.OE+OO NA 
40 2.OE+OO NA 

11,600 NA NA 

NOTES: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
100 

l.OOE-06 

48 
24 
70 

25,550 
8,760 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

1 .OOE-06 

4: 
6 

15 
25,550 
2,190 

Total ILCR: 5.5E-06 100.0% 1 Total HI: -- 

1.7E-03 _- 

1 Total JLCR: 1.3E-05 

__ 2.OE-02 -- 

100.0% 1 Total HI: _- 

Residenti. , Kisk Calc, SDIng Pi.. A.1 6/l II2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLlNA 

DAD (mg/kg/d) = (C*CF*AFCABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 
IIQ 

RtDd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

g&s 
WWd 

NA 
WwWd) 

NA 
mg/kg/d 
mtincg 
kg/w 

mg/cmZ 
NA 

cmZ/day 
days/year 

years 
kg 

days 
days 

Description Adull 
Dermally absorbed dose cs 
Incremental life& cancer risk cs 
Dermal cancer slope factor cs 
Hazard quotient cs 
Dermal reference dose cs 
Concentration of chemical in soil cs 
Conversion factor 1 .OilE-06 
Soil to skin adherence factor 0.07 
Absorption fraction cs 
Skin surface area available for contact 5,700 
Exposure frequency 48 
Exposure duration 24 
Body weight 70 
Averaging time. carcinogens 25,550 
Averaging time, noncarcinogens 8,760 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.20 
cs 

2,800 
48 
6 
15 

25,550 
2,190 

c 
mw 

IO 
2.8 
40 

11,600 

ABS 

0.01 
0.14 
0.14 
0.01 

QtnA 

Adult Young Child 
Carcinogens Noncarcinogens 

I 1 1 
Carcinogens 

1 1 % Contrib. 
Noncarcinogens 

nnn %Contrib. DAD DAD 1 1 %Contrib. 1 DAD 1 1 % Contrib. 
t 1 Total ILCR 1 (mg&!d) 1 HQ / HI 1 (mg/kg/d) 1 ILCR 1 Total ILCR (m&/d) I HQ 1 HI 

__ 4.28-08 _- __ 1 4.9E-07 _- -_ 

QYIY ..I”” UC%” 

MWkg/d) (m&N (mgncgld) ILCF 

NA NA 2.6B08 -- 
2.2E+OO NA 1 .oE-07 2.3B07 
2.2EtOO NA 1.4E-06 3.2&06 

NA NA 3.OE-05 -- 

, Total ILCR: 3.4E-06 

__ 7.58-08 -- 
6.6% 2.9&07 -- 
93.4% 4.2&06 -- 

__ 8.7&05 -_ 

100.0% ( Total HI: -- 

__ 
__ 
-_ 

-- 

l.GE-07 3.7&07 
2.4&06 S.ZE-06 
4.9B05 -- 

Total ILCR: 5.68-06 

6.6% 
93.4% 

__ 

100.0% 

1.9E-06 -- 
2.7&05 -- 
5.7E-04 -_ 

Total HI: -- 

-- 
-_ 
__ 

__ 

Parameter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor-1260 
Diesel Range Organics 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL -SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
CENTRAL TENDENCY 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m@kgld) = (C*IR*CF*Fl*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 

ILCR 
CSFo 

Descriotion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 

IJQ 
Km3 

C 
IR-S 

CF 
FI 

EF 
ED 
BW 

AT-C 
AT-N 

2.MetIrylnapl1thalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Cl~Selle 
Dibenz(a.h)antllracelle 
Fluormd1ene 
Indeno(1.2.3.cd)pjxne 
Naphthalene 
PyXfle 
4.4’.DDD 
Chlordane. alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Amclor-1248 

Aroclor-I254 
Amclor- I260 
Gasoline Range Organics 
Diesel Range Orpanics 

Antimony 
Arsenic 
Iron 
Thallium 

NOTES: 
- Not applicable. 

NA 

WWd 
mk 
mg/day 
kghng 

NA 

days/year 
years 

kg 
days 
days 

C CSFo 

blw /(mg/kg/d 

I .96 NA 
69.0 7.3E-01 
30.5 7.3E+OO 
4O.Y 7.3E-01 
18.7 7.38-02 
3.16 2.OE-02 
96.0 7.38-03 
1.41 7.3E+OO 
243 NA 
a.79 7.3E.01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 ” 

58 3.5E-01 (’ 
0.32 1.6EtOl 

22 4.5E+OO 
4.5 9.1E+OO 
1.51 2.OE+00 

0.975 2.OE+OO 
54.6 2.OE+OO 

0.207 NA 
470 NA 
1.22 NA 
3.49 1.5EtOO 

2,260 NA 
0.31 NA 

Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 

Ingestion rate of soil 
Conversion factor 

Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time. nonwcinogens 

RtDO 
w 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

,024 (’ 
.OE-04 (’ 

5.oE-05 
5.OE.04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 

4.OE-04 

3.OE-04 
3.OE-01 

6.6E-05 

-I- 

CD1 
&I&@ 

l.2E-07 
4.1E-06 
I .8E-06 
2.4E-06 
l.lE-06 
1.9E-07 
5.7E-06 
8.38-08 
1.4E-05 
5 .ZE-07 

3.1E-08 
1.5E.05 
1.8E-07 
2.88-06 
3.4806 
1.9E-08 
1.3E-06 
2.6E-07 
8.9E.OS 
5.7E-08 

3.28-06 
1.2E-08 

2.88-05 
7.28-08 
2.lE-07 
I .3E-04 
1.8E-08 

oral ILCR 

arcinoger 

ILCR 

_- 

3.OE-06 
1.3E-05 
1.8E-06 

8.OE-08 
3.78-09 
4.1E-08 

6.1E-07 
.- 

3.8E-07 
-_ 
__ 

4.2&08 
9.9E-07 
1.2E-06 
3.OE-07 
5.8806 
2.4E-06 
1.8E-07 
l.lE-07 
6.4E-06 

__ 

. . 
-_ 

3.1E-07 
__ 

._ 

6 Contrib. 
‘otal ILCR 

. . 

8.1% 
35.6% 
4.8% 

0.2% 
0.0% 
0.1% 
1.7% 

__ 

1.0% 
__ 
._ 

0.1% 
2.7% 
3.3% 

0.8% 
15.9% 
6.6% 

0.5% 
0.3% 
17.5% 

_. 

_. 
._ 

0.8% 
__ 
__ 

Young 
Adult Q&j 

cs cs (Chemical Specific) 

cs CS 
cs cs 
cs cs 

cs cs 
CS cs 
50 100 

l.OOE-06 l.OOE-06 

I I 
234 234 

9 6 
70 15 

25,550 25,550 
3.285 2,190 

t 
CD1 

(mglkgld) 

9.OE-07 
3.2E-05 
I .4E-05 
1.9E-05 
8.5E-06 
1.4E-06 
4.4E-05 
6.5E-07 
l.lE-04 
4.OE.06 
2.4&07 
l.lE-04 
I .4E-06 

2.2E.05 
2.78-05 

l.SE-07 
l.OE-05 
2.1 E-06 
6.98-07 
4.5E.07 

2.5E-05 
9.58-08 

2.28-04 
5.68-07 

I .6E-06 
I .OE-03 
1.4E.07 

ncarfinop 

-!!L 
_. 
_. 
_. 
-. 
. . 
__ 
__ 
__ 

2.88-03 
__ 

l.2E-05 
3.88-03 

__ 

4.48-02 

5.38-02 
2.98-03 
Z.OE-02 
1.6E-01 

._ 

2.28-02 
-. 
_. 
. . 

l.4E-03 
5.3E-03 

3.48-03 
2.1E-03 

Total HI: 3.2E-01 100.0% 

b Contrib 
HI 

. . 

. . 

. . 

._ 
__ 
__ 
__ 
__ 

0.9% 
._ 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
__ 
._ 

._ 

0.4% 
1.7% 
1.1% 
0.7% 

l- 

--s- 
:mg/kg/d) 

7.28-07 
2X-05 
l.lE-05 
1.5E-05 
6.88-06 
1.2E-06 
3.5E-05 
5.2E-07 
8.98-05 

3.2E06 
1.9E-07 
9.2E.05 
l.IE-06 
I .8E-05 
2.1 E-05 
1.2E.07 
8.1E-06 
1.6E.06 
5.5E-07 
3.68-07 
2.OE.05 

7.6E-08 
I .7E-04 

4.5E-07 
I .3E-06 

8.38-04 
l.lE-07 

Dtal ILCR: 

arcinogen 

ILCR 

. . 

1.8E-05 
8. IE-05 
l.lE-05 
S.OE-07 
2.38-08 
2.6&07 
3.88-06 

_. 

2.48-06 

__ 

2.68-07 

6.28-06 
7.4E-06 
I .9E-06 

3.6E-05 
1.5E-05 
l.lE-06 
7.lE-07 
4.OE.05 

._ 

. . 
. 

1.9E-06 

._ 

I Contrib. 
‘otal ILCR 

._ 

8.1% 
35.6% 
4.8% 
0.2% 

0.0% 
0.1% 
1.7% 

_. 

I .O% 
__ 
. . 

0.1% 
2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
0.5% 
0.3% 

17.5% 
. . 
_. 

_. 

0.8% 
._ 
__ 

CD1 
(m&/d) 

8.4E-06 
2.98-04 
l.3E-04 
1.7E-04 
8.OE-05 
1.3E-05 
4.n04 
6.OE-06 
l.OE-03 
3.88-05 

2.2E-06 
l.lE-03 

I .3E-05 
2. IE-04 
2.5E-04 
I .4E-06 
9.4E-05 
1.9E-05 
6.48-06 
4.28-06 

2.38-04 
8.9E-07 

2.OE-03 
5.28-06 
l.SE-05 
9.7&03 

1.3E-06 

-!!Q- 
. . 
. . 
._ 
_- 
__ 
__ 
_. 
__ 

2.6E-02 
__ 

1. IE-04 
3.68-02 

._ 

4.IE.01 

S.OE-01 
2.7&02 
l.9E-01 
I .SE+OO 

_. 

2.lE-01 
-_ 
__ 
_. 

l.3E-02 
5.OE-02 
3.28-02 
2.OE-02 

Total HI: 3.0EcOQ 100.0% 

b Co&b 
HI 

__ 

-_ 
_. 
. . 
__ 
__ 
._ 
._ 

0.9% 
_. 

0.0% 
1.2% 

__ 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
_. 
__ 

. . 

0.4% 
I .7% 

1.1% 
0.7% 

-I 

-1 

NA . Toxicity criterion not available. 
(I) Value for chlordane 
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ADULT AND YOUNG CHILD KESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 
CENTRAL TENDBNCY 
POTEh’TlALCARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LWEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD @@kg/d) = (C’CF’AF*ABS*SA*EF*ED)/(BW*A’l-) 
ILCR = CDI*CSFd 

HQ = CDI/RtDd 

HQ NA 
RfDd nlg/kgkl 

C wb 
CF kg/q 
AF mg/m2 

ABS NA 
SA ClllZklay 
EF dayslyear 
ED years 
BW kg 

AT-C d;lYS 
AT-N dZ!YS 

2.Metl~yl~taplal,al~t~~ 
Benm(s)mtlaacenr 
Bem(n)pyreac 
Bew.o(b)fluorantlmr 
Benz.o(k)fluornntllnIr. 
Carbnzole 
ChrySCllC 
Dibeta(a.ll)iulrlaucellt: 
Fluoriultllellr 
It~det1o(l.2.3-cd)pyrct~e 
Napbtbde~~e 
PyTet1e 
4.4’.DDD 
Cllkmlllne, alpha- 
cllhliulc. g~tuml- 
Diddtil 
Heptacblor 
Heptncblor Epoxide 
Aroclor-1248 
Ardor-1254 
Aroclor- I260 

Gasdinr Range Organics 
Diesel Rauge Orpanics 

kltilWlly 

f?,, 

l3i2TEi 

C 
e 

1.96 
69.0 
30.5 
40.9 

18.7 
3.16 
96.0 
I.41 
243 
8.79 

0.525 

250 
3 

48 
58 

0.32 
22 
4.5 
I.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2.260 
0.31 

. . . Not npplicahlc. 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0. I3 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 
0.01 
0.01 
0.01 

0.14 
0.14 

0.14 
0.01 
0.01 

O.cQl 
n ,-,1 “.“_I 

O.OOI 
0.001 

Hazard quotient 

Denti nfennce dose 
Conmmration of cbanicnl itt soil 
Conversion factor 
soil to skin adherenm faftor 
Absorption fraction 
Skin surface area available for contact 
Expsure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averagiug titn, noncarcinogens 

CSFd 

m&$i) 

NA 
2.4Et00 

l.SE+OI 
l.SE+W 
LSE-01 
4.0&02 
2.48-02 
2.4E+Ol 

NA 
2.4E+oO 

NA 
NA 

3.4E-01 
4.4E-01 t’ 
4.4E-01 (’ 
3.2E+OI 
6.3E+W 
1.3E+Ol 
2.2Ecoo 
Z.ZE+oO 
2.2EcM) 

NA 

NA 
NA 

:.ilxx 
NA 
NA 

R!Dd 

&g&&Q 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

I .2E-02 
NA 

1.6E.02 
9.3E-03 

I.024 (’ 
I.OE-04 t’ 
Z.SE-OS 
3.68-04 
9.4&O-5 

NA 
l.8E-OS 

NA 
NA 
NA 

8.OE-06 
i.ZE-04 
4.58-02 
9.98-06 

DAD 
(mgk~/d) 

8.lE-09 
3.7&O-5 
1.6E-06 
2.28-06 
l.OE-06 
l.7E-07 
S.lE-06 
7.68-08 
l.OE-06 
4.78-07 
2.28-09 
I.OBO6 
1.2E-08 
7.98-07 
9.68-07 
1.3E-09 
9. IE-08 
l.9E-08 
8.78-08 
5.6E-08 
3. IE-06 
8SEIO 
1.9E-06 
S.OE-10 
4X-08 
9.38-07 
1.3E-IO 

‘otal ILCR: 

ILCR 

/ 

bContrih. 
‘otal ILCF 

. . . . 

8.7E-06 18.1% 
2.4E-OS 49.7% 
3.2B-06 6.7% 
1.5E-07 0.3% 
6.88-09 0.0% 
1.28-07 0.3% 
1.8E.06 3.7% 

._ _- 

l.lE-06 2.3% 
. . . . 
. . ._ 

4.2E.09 0.0% 
3SE-07 0.7% 
4.2E-07 0.9% 
4.28-08 0.1% 
5.78-07 1.2% 
2.38-07 OS% 
2.OE-07 0.4% 
1.3E-07 0.3% 
7.OE-06 14.6% 

._ . . 
__ 
_. 

i.6&07 
. . 

. . 

&& 

cs 
cs 

YOUllg 

Child 

-G- (Chemical Specific) 
cs 

cs cs 
cs cs 
cs cs 

CS cs 
I.cQE-06 l.cOE-06 

0.07 0.2 
cs cs 

SJXQ 2,cGQ 
234 234 

9 6 
70 IS 

25,550 25,550 
3.285 2,190 

T t 
DAD 

;tug/kgkl) 

6.38-08 
2.9E-OS 
L3E-OS 
l.7E-OS 
7.88-06 
1.3E-06 
4.OE-05 
5.9E-07 
7.8E-06 
3.78-M 
1.7E-08 
8.OE-06 
9.68-08 
6.28-06 
7.48-06 
I .OE-08 
7.lE-07 
1.4E.07 
6.88-07 
4.48-07 
2.4E.OS 

6.68-09 
LSE-OS 
3.98-09 
_ .- -̂ 
,.4c-“1 
7.28-06 
9.8E-IO 

llcarchrogr 

HQ 
. . 
. 
. . 
_. 
. . 
._ 
. . 
. 

6.38-04 
_. 

l.lE-06 
8.68-04 

__ 

l.SE-02 
l.9E.02 
4. IE-04 
Z.OB-03 
l.SE-02 

. . 

2.48-02 
. . 
. . 
. . 

4.9E.04 
L.7tNJ 
l.6E-04 
9.9E-05 

)/D 
HI 

. . 

. . 
__ 
. . 
. . 
._ 
. 
_. 

0.8% 
_. 

0.0% 
1.1% 

_. 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

._ 

30.0% 
_. 

. . 

._ 

0.6% 
3.470 
0.2% 
0.1% 

DAD 
@wwd) 
2.9E-08 

1.3E-05 
5.88-06 
7.8E-06 
3.68-06 
6.OE.07 
1.8E-OS 
2.78-07 
3.68-06 
l.7E-06 
7.78-09 
3.78-06 
4.48-08 
2.88-06 
3.48-06 
4.78-09 
3.28-07 
6.68-08 
3.IE-07 
Z.OE-07 
I.lE-05 

3.OE-09 
6.98-06 
1.8E-09 
ISE-07 
3.38-06 
4.5E-IO 

btal ILCR 

:archlogel 

IL&R 

. . 

3. I E-OS 
8.58-05 
l.lE-05 
S.ZE-07 
2.4E-08 
4.38-07 
6.38-M 

. . 

3.98-06 
. . 
. . 

I.SE-08 
I .2E-06 
l.5E-06 
13507 
2.OE-06 
8.3B-07 
6.98-07 
4.48-07 
2.58-05 

__ 
_. 
. . 

5.68-07 
._ 
. . 

YOU 

._ 

18.1% 
49.7% 

6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

. . 

2.3% 
. . 
_. 

0.0% 
0.7% 
0.9% 
0.1% 
1.2% 
0.5% 
0.4% 
0.3% 
14.6% 

_. 
._ 
._ 

0.3% 
._ 

- 

DAD 

H 

3.38-07 
l.SE-04 

6.8E-OS 
9.IE-05 
4. I E-OS 
7.OE-06 
2.IE.04 
3.1E-06 
4.2E-OS 
Z.OE-OS 
9.OE.08 
4.38-05 
5.IE-07 
3.3E-OS 
4.OE-OS 
558.08 
3.88-06 
7.7E.07 
3.68-06 
2.38-06 
1.3E-04 
3SE-08 
8.OE-05 
Z.lE-08 
1.8E-06 
3.9E-OS 
S.ZE-09 

:hikl 
NO 

1 

HQ 
_. 

. . 

. . 

. . 

._ 

._ 

. . 

._ 

3.4E-03 
__ 

5.68-06 
4.6E-03 

._ 

8.28-02 
9.98-02 
2.28-03 
I.OE-02 
8.28-02 

_. 

1.3E-01 
._ 
. . 
__ 

2.6E-03 
ISE-02 
8.68-04 
5.3E-04 

Total HI: 4.3s01 100.0% 

1 

& Codrib 

HI 

. . 

._ 

._ 

. . 
_. 
. . 
. . 
._ 

0.8% 
. . 

0.0% 
1.1% 

__ 

19.0% 
22.9% 
0.5% 
2.4% 
19.0% 

. . 

30.0% 

. . 

._ 

0.6% 
3.4% 
0.2% 
0. I % 

-1 

NA - Toxicity criterion not available 
(I) Value for cblordmr 



ADULT AND YOUNG CIIILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGWIC RISKS 
MCB CAMP LEIEUNE - JACKSONVILLE. NORTH CAROLINA 

CDI (@kg/d) = (Cil*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (IIPEF) 

ILCR = CDI’CSFI 
HQ = CDl/RiDi 

YOUllg 
&J&J& Child 

cs cs (Chemical Sp&lic) 
ILCR NA lncrementallifetime cancer risk cs cs 
CSFi l/(mg/kg/d) lt&a.laiin czar slope factor cs cs 

Hazard quotient 
Inhalation referetlce dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Panic&ate emissioo factor 

cs cs 
es cs 

cs cs 
cs cs 

1.32EtG9 1.32E+O9 

HQ 
RiDi 
Ca 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Panmeter 

2.Methylnaphthalene 
Benzo(a)anthrtuene 
Betuo(a)pyrene 
Betuo(b)tluoranthene 
Benzo(k)fluorantholIc~ 
Carbazole 
ChryStX 
Dibetu(a.h)illlthr;lcelre 
FlUOranthel?? 
lndeno(l,2.3-cd)pyrcne 
Naphthalene 
Pyew 
4.4’.DDD 
Chlordane. alpha- 
ChkmhE. gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxidc 
Aroclor-1248 
Ardor-1254 
Arc&r-1260 
Gasoline Range Organicr 
Diesel Range Organics 
Antimony 
Arsenic 
IrOn 
Thallium 

m: 
-- - Not applicable. 

nmhour 
hours/day 
days/year 

Y.%US 

k6 
days 
days 

C Ca 
&&& (mplm3) 

1.96 I.48809 
69.0 S.23E-08 
30.5 2.318-08 
40.9 3.lOEO8 
18.7 1.41E-08 
3.16 2.39E.W 
96.0 7.27E-08 
1.41 I .07E-09 
243 1.84&07 
8.79 6.66E-09 

0.525 3.98E-10 
2so 1.898-07 

3 2.278-w 
48 3.64&08 
S8 4.39E.08 

0.32 2.42510 
22 1.67508 
4.5 3.41E.09 
1.51 l.l4E-09 

0.975 7.39E-10 
54.6 4.138-08 

0.207 l..57E-10 
470 3.56&07 
1.22 9.258-10 
3.49 2.658-09 

2.260 1.718-06 
0.31 2.328-10 

Respiration rate 0.80 0.63 
Exposure time 24 24 
Exposure frequency 234 234 
Exposure duration 9 6 
Body weight 70 IS 
Averaging time, carcilrogens 25,550 25s50 
Averaging tic, ~~~CinO~W3 3,285 2,190 

CSFi RfDi 
,/(mglkgN; &&g 

NA NA 
3.lE-01 NA 
3.1EtC+l NA 
3.IE-01 NA 
3.1E-02 NA 
Z.OE-02 NA 
3.1803 NA 
3.IE+M) NA 

NA 4.OE-02 
3.IE-01 NA 

NA 8.6E.04 
NA 3.OE-02 

2.4E.01 NA 
3.5E-01 t’ l.OE-04 t 
3.a01 (’ Z.OE04 Cl 

1.6E+al 5.OEOS 
4.6E+oo XOB-04 
9.1E+fM 1.3E-OS 
Z.OE+@.l NA 
Z.OE+OO 2.OE05 
Z.OE+oo NA 

NA NA 
NA NA 
NA NA 

l.SE+OI NA 
NA NA 
NA NA 

‘hild 

f CD1 
w 

9.SE-10 
3.4E.08 
1.5E.08 
2.OE08 
9.IE-W 
l.SE-09 
4.78-08 
6.9E.10 
I .2E-07 
4.3BO9 
2.6E.IO 
1.2E.07 
ISE-09 
2.3E-08 
2.88-08 
1.6ElO 
l.lE-08 
2.28-09 
7.3E-10 
4.7E-IO 
2.68-08 
l.OE-10 
2.38-07 
5.9E-10 
1.7E-09 
l.lE-06 
ISE-IO 

:arcinogel 
CDI 
;mglkgld) 

3.4E.11 
I .2E-09 
5.2EIO 
7.OE10 
3.2E10 
5.4E-11 
1.6E-03 
2.4E-I I 
4.2809 
l.SElO 
9.OB-12 
4.3l3-09 
S.lE-II 
8.2E.10 
9.9E.IO 
5.5&12 
3.8ElO 
7.71511 
2.6E.11 
1.7E.II 
9.3E.IO 
3X-12 
8.OE-09 
2.1Ell 
6.OE-11 
3.9E-08 
5.3E-12 

-!G!L 
-_ 

3.7E.IO 
1.6E-09 
2.2E10 
9.9E.12 
l.lE-12 
J.IE12 
7.5E.11 

._ 

4.7511 
. . 

i-iztzi 
‘cd UC1 

. . 
4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

1.2EII 
2.9E-IO 
3.5E.10 
8.8E-11 
1.7E-09 
7.OE-10 
5.2E.11 
3.3E-11 
1.9E-09 

. . 

. . 

. . 

9.OEIO 
_. 
. . 

. . 

0.6% 
. . 
. . 

0.1% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 
22.4% 

._ 
_. 
. . 

10.8% 

. . 
I 

otal ILCLCR: 8.3B-09 100.0% 

HQ 
. . 
. . 
. . 
_. 
-. 
__ 
. . 

8.IE-07 
. . 

8.2E-08 
l.lE06 

._ 

3.2B-OS 
3.9E.05 
8.SE-07 
X9&06 
4.6805 

__ 

6.S&06 

. . 

. . 

._ 

. . 

. . 

CDI 
plJ&Q 

8.2E-11 
2.98-09 
1.3E-09 
1.7E-09 
7.8E-10 
1.3ElO 
4.OE-09 
S.9E.II 
l.OE-08 
3.7E-10 
2.2E-I 1 
l.OE-08 
1.28.10 
2.0~~09 
2.48-09 
1.3B-II 
9.2E-IO 
1.9E-10 
6.3E-1 I 
4.IE-II 
2.38-09 
8.68-12 
2.08-08 
S.lE-II 
ISE-IO 
9.48-08 
1.3E-II 

Z Connib. 
lotal UC5 ILCR Iii 

. . 

8.9E-10 
3.9~.09 
5.3E10 
2.4E.I I 
2.6E-12 
I.ZE-I 1 
l.BE-IO 

. . 

l.lE-IO 
._ 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
. . 

. . . . 

3.OE-I 1 0.1% 
7.OE-IO 3.4% 
8..iE-IO 4.2% 
Z.lE-10 1.1% 
4.2E.09 20.5% 
1.7~.09 8.4% 
1.3E.IO 0.6% 
8.1E-11 0.4% 
4.5&09 22.4% 

._ . . 

. 

. . 

2.2E-09 
. 

._ 

. . 
__ 

10.8% 
. . 

HQ 
. . 
. . 
. . 
. . 
_- 
__ 
. 
. . 

3.OE-06 
. . 

3.OE-07 
4.OE-06 

. . 

1 .ZE-04 
I .PE-04 
3.1E-06 
2.1EO.5 
1.7E-04 

. . 

2.4E-OS 
. . 
. . 
. 

. . 

. . 

. . 
. 

If 
CD1 

@g/kg/d) 

2.6E.10 
9.2E-09 
4.1E-09 
5.48-09 
2.5~09 
4x-10 
1.3E.08 
1.9E.10 
3.2E-08 
l.ZE-09 
7.OE.II 
3.3&08 
4.OE.10 
6.4E.09 
7.78-w 
4.3E.I I 
2.9&09 
6.OE.10 
Z.OB-IO 
1.3E.10 
7.3E-09 
2.8Ell 
6.38-08 
1.6E-IO 
4.7E.10 
3.OE-07 
4.1E.11 

b Co&b. 

HI 
. . 
. . 
_. 
. . 
__ 
. . 
. . 
. . 

0.6% 
._ 

0.1% 
0.8% 

. . 

24.2% 
29.3% 
0.6% 
4.4% 
35.0% 

. . 

4.9% 
_. 
. . 

. . 

. . 

. . 
__ 

bContrib. 
HI 

._ 

. . 

._ 

. . 
__ 
__ 
__ 
. . 

0.6% 
. . 

0.1% 
0.8% 

._ 

24.2% 
29.3% 
0.6% 
4.4% 
35.0% 

._ 

4.9% 
. . 
._ 
. 

. 

. . 

. . 

. . 

I 

Total HI: 4.88-04 100.0% Total HI: 1.3E.04 100.0% btal ILCR: 2.OE-08 lco.O% 

NA -Toxicity criterion not awiluble. 
(I) Value for chlordane 

P., 13 



ADULT AND YOUNG CIIILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CFCFI*EFLED)I(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter g& Description 
CD1 w+g/d Chronic daily intake 
ILCR NA Incremental lifetime cancer risk 
CSFo I/(mg/kg/d) Oral cancer slope factor 
HQ 

RfDo 
C 

IRS 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methyhiaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantbene 
Carbazole 
Chrysene 
Dibenz(a,h)antbracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
k0" 

NA 
wWd 
mgncg 
@day 
Wmg 

NA 
days/year 

years 
kg 

days 
days 

hk) 
51.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo 
l/(m.gikkg/d~ bWWJd) 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.38-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+OO NA 
7.3E-01 NA 
1.6E+Ol 5.OE-05 
2.OE+OO NA 
lSE+OO 3.OE-04 

NA 3.OE-01 

Hazard quotien; 
Oral reference dose 
COnCentmtiOn of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Jarcinogen 

ILCR 

S 

CD1 i 

(mgfltg/d) 1 

3.48-06 
2.8E-07 
1 SE-07 
1.7E-07 
I .OE-O7 
5.68-08 
3.9E-07 
4.1 E-08 
1 .OE-O7 
3.1E-09 
5.6E-06 
3.1E-07 
1.4E-04 

__ 
2.OE-07 
l.lE-06 
1.2E-07 
7.7E-09 
l.lE-09 
2.9E-09 
3.OE-07 
7.48-08 
4.98-08 
l.lE-05 
4.6E-07 

__ 

- 

70 Contrib 
:otal ILC6 

__ 
I .5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

_- 

CD1 
bxkddd) 
2.78-05 
2.28-06 
l.lE-06 
1.3E-06 
8.2E-07 
4.48-07 
3.1E-06 
3.28-07 
7.98-07 
2.4E-08 
4.4E-05 
2.48-06 
l.lE-03 

lncarcinogc 

HQ 
_- 
-- 
__ 
_- 
-_ 
-- 
__ 
__ 
__ 

4.8E-04 
-_ 

S.OE-03 
3.6E-03 

% Contrib 
HI 
-- 
__ 
_- 
_- 
-- 
__ 
__ 
__ 
__ 

3.9% 
-_ 

66.4% 
29.7% 

‘otal BCR: 1.4E-05 100.0% Total HI: 1.2E-02 100.0% 

Young 
Adult w 

CS cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
50 100 

1 .OOE-06 1 .OOE-06 
1 1 

234 234 
9 6 

70 15 
25,550 25,550 
3,285 2,190 

It 

CD1 
b%Wd) 
2.1E-05 
l.lE-06 
9.1 E-07 
1 .OE-06 
6.5E-07 
3.5E-07 
2.5E-06 
2.58-07 
6.38-07 
1.9E-08 
3.5E-05 
I .9E-06 
8.6E-04 

ILCR 
_- 

I .3E-06 
6.68-06 
7SE-07 
4.8E-08 
7.OE-09 
l.SE-08 
1.9E-06 
4.6E-07 
3.OE-07 
7.OE-05 
2.9E-06 

% Contrib. 
rOta1 &CR 

-- 
1.5% 
1.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 
83.1% 
3.4% 

CD1 
bwW-0 
2.58-04 
2.OE-05 
l.lE-05 
1.2E-05 
7.6E-06 
4.1E-06 
2.98-05 
3.OE-06 
7.3E-06 
2.2E-07 
4.IE-04 
2.2E-05 
1 .OE-02 

lncarcinogt 

-Es!- 
_- 
__ 
__ 
-- 
_- 
-- 
__ 
_- 
-- 

4.48-03 
__ 

7.5E-02 
3.3B02 

% Contrib 
HI 
__ 
-- 
-- 
-_ 
-- 
__ 
-_ 
_- 
__ 

3.9% 
_- 

66.4% 
29.7% 

Total HI: l.lE-01 100.0% 

NOTES: 
_- - Not applicable. 
?.,A I-^..:^:*..“-:.“-:^- _^. :I_.L,^ 1.n - A “AlCllJ LIII~IIUII ,,“I U”UIId”,C. 

(1) Value for chlordane 

Residential-CT Risk Calc. SSlng Page I of 3 6/6/2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFI.ER NON-TCRA 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE _ JACKSONVILLE, NORTH CAROLINA 

DAD (“@kg/d) = (C*CF*AFIABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter Units Descrimion 
DAD mdkg/d Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSW WwWd) Dermal cancer slope factor 
HQ 

RfVd 
C 

CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

NA 

mdkdd 
mdk6 
kg/“% 

mg/cm2 
NA 

cmUday 
dayslyet 

YSIS 

kg 
ddYS 
days 

Be”zo(a)anthracene 

Benzo(b)fluora”thene 
Benro(k)fluoranthe”e 

Dibenz(a,h)anthracene 
I”de”o(l.2,3-cd)pyrene 

(m&x) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.00 1 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFd RfDd DAD 
Il(m&/d: wW4 WW4 

NA NA 2.4E-07 
2.4EcOO NA 2.68-07 
l.SE+Ol NA 1.3E-07 
1.5EtOO NA 1.5w17 
1.5EOl NA 9.5E-08 
4.08-02 NA S.lE-08 
2.4&02 NA 3.68-07 
2.4E+O 1 NA 3.7E-08 
2.4E+CQ NA 9.2E-08 
3.2E+Ol 2.56-05 2.1E-10 
2.2E+OO NA S.SE-06 
3.7EtOO 1.2E-04 6.5B08 

NA 4.5E-02 9.7807 

l- 

Young 
a Child 

cs cs (Chemical Specific) 
CS cs 
CS CS 
cs cs 
cs CS 
cs cs 

1 .OOE-06 l.OOE-06 
0.07 0.2 
cs CS 

5,000 2,000 
234 234 

9 6 
70 I5 

25,550 25,550 
3,285 2,190 

‘otal ILCR 
L 

&cinogen! 

ILCR 

__ 

6.OE-07 
1.9E-06 
2.2&07 
I .4E-08 
2.OE-09 
&SE-09 
a.aE-07 
2.2EO7 
6.9E-09 
1.2E-OS 
2.4E-07 

-- 

A 

% Contrib. 
rotal ILCR 

__ 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

-- 

It 
Noncarcinogens 

DAD % Contrib. 
b”dkdd) HQ HI 

l.9E-06 .- _. 

2.OE-06 -- _- 
I.OE-06 -- __ 
l.2E-06 _- _- 
7.4E-07 __ __ 

4.OE-07 -- __ 
2.88-06 -- .- 
2.98-07 _- __ 
7.2B07 -- __ 
1.7E-09 6.7&OS 1.5% 
4.3B05 -- -_ 
5.lE-07 4.lE-03 94.6% 
7.5E-06 l.7E-04 3.8% 

I I 
Total HI: 4.3B03 100.0% 

DAD 
WWd) 

8.5E-07 
9.1 E-07 
4.78-07 
5.38-07 
3.4607 
1.8E-07 
1.3&06 
I .3E-07 
3.38-07 
7.6E-10 
2.OE-05 
2.38-07 
3.48-06 

Zarcinogen 

ILCR 

__ 

2. I E-06 
6.9&06 
7.88-07 
S.OE-08 
7.2E-09 
3.OE-08 
3.1E-06 
7.78-07 
2.4808 
4.4B05 
8.5E-07 

70 
-0tal ILCF 

_- 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1 .S% 

:hild I 

No 

r 
DAD 

WWd) 

9.9806 
l.lE-05 
5.5E-06 
6.2E-06 
4.OE-06 
2.1 E-06 
l.SE-05 
I .5E-06 
3.8&06 
8.9E-09 
2.3&04 
2.7&06 
4.OE-05 

ncarcinoge 

IIQ 
__ 
_- 
__ 
__ 
-_ 
-_ 
_- 
__ 
__ 

3.6E-04 
__ 

2.28-02 
8.9&04 

m: 
_- - Not applicable. 
NA - Toxicity criterion not available. 

(I) Value for chlordane 

Residentin L Colt. SSDenn P, .3 6/6/2002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL- SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
CENTRALTENDENCY 
POTENTIALCARClNOGENlC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m@kg!d) = (Ca*RR*ET*EFLED)/(BW*AT) 
Where: ca= C*(IIPEF) 

ILCR = CDI*CSFi 
HQ = CDIlRtDi 

Adult 
cs 
cs 
cs 
cs 
cs 

Y0Wlg 
QiJ 

cs (Chemical Specilic) 
cs 
cs 
cs 
cs 

cs cs 
cs cs 

1.328+09 1.32E+09 
0.80 0.63 
24 2A 
234 234 

9 6 
70 15 

25,550 25,550 
3,285 2,190 

Parameter 
CD1 
ILCR 
CSFi 

IIQ 
RfDi 
Ca 

Units Descrintion 
m&Jkg/d Chronic daily intake 

NA Incrementa lifetime cancer risk 
IKmdkdd) Inhalation cancer slope factor 

NA 

mdkdd 
mg/m3 

Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

@kg 
mYkg 

m3/hour 
hours/day 
days/year 

YMS 

kg 
days 
days 

&~) 

57.9 
4.76 
2.48 
2.81 
I .78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

l- 
- 

1 

IPamtnet er 

P It 

CD1 
(WWd) 

7.7E-09 
6.3ElO 
3.3E-10 
3.7E-IO 
2.4E- IO 
1.3E-10 
8.9&IO 
9.3E-I I 
2.3E-10 
6.9E-12 
I .3E08 
7.OE-IO 
3.1E.07 

Your 

% Co&b. 
Porn1 ILCR 

__ 

0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

Child 
NO 

T 
CD1 

W’Wd) 

2.8B08 
2.3E-09 
I .2E-09 
1.4E-09 
8.6E-10 
4.6E-10 
3.3E-09 
3.4E-10 
8.3E-10 
2SE-11 
4.6&08 
2.6E-09 
l.lE-06 

llcarcinog 

HQ 
__ 
_- 
__ 
-_ 
__ 
__ 
__ 
__ 
__ 

5.1 E-07 
_- 
_- 
_- 

‘arcinogen B 

ILCR 
L 

I iota1 ILCF 

-- 

0.5% 
2.7% 
0.3% 
0.0% 

~ 

0.0% 
0.0% 
0.8% 
0.2% 
0.3% 

67.3% 
27.9% 

__ 

2.5E-1 I 
1.3E-10 
l.SE-ll 
9SE-13 
3.3E-13 
3.68-13 
3.7E-11 
9.lE12 
1.4E-11 
3.3E-09 
1.4E-09 

-_ _- 

4.9E-09 100.0% 

:arcinogen: 

ILCR 

_- 

6.lE-11 
3.2E-10 
3.6E-11 
2.38-12 
7.9E-13 
8.6&13 
9.OE-11 
2.2E- 11 
3SE-11 
8.OE-09 
3.3809 

4.39EO8 
3.6lE-09 
1.88&09 
2.13B09 
1.3SE-09 
7.20E-10 
5.08&09 
5.27E-10 
1.3OE-09 
3.94E-I 1 
7.2415-08 
3.988-09 
1.78&06 

CSFl RtDi CD1 
Mmglkgld) bw!wd) bwWd) 

NA NA 9.9E-10 
3.1E-01 NA 8.2E-11 
3.1EtOO NA 4.2E-11 
3.1EOl NA 4.8Ell 
3.1E-02 NA 3.OE-11 
2.OE-02 NA 1.6E-11 
3. I E-03 NA l.lE-10 
3.lE+OO NA 1.2EII 
3.lE-01 NA 2.9E-11 
1.6E+Ol 5.OE-05 8.9B13 
2.OEtOO NA 1.6E-09 
1.5EtOl NA 9.OE- I 1 

NA NA 4.OE-08 

otal ILCR 

% Contrib. 
Hl 

_- 
__ 
__ 
__ 
-_ 
__ 
__ 
_- 
_- 

100.0% 
__ 
-_ 
__ 

CD1 
WWd) 

2.4&09 
2.OE-10 
l.OE-IO 
1.2E-IO 
7.4E-1 I 
4.OE-11 
2.8E-10 
2.9E-11 
7.2E-11 
2.2&12 
4.OE-09 
2.2E-10 
9.88-08 

% Co&b. 
HI 

_- 
__ 
_- 
__ 
-_ 
._ 
_- 
__ 
__ 

100.0% 
__ 
__ 
__ 

HQ 
__ 
__ 
__ 
-_ 
__ 
__ 
-- 
__ 
-- 

I .4E-07 
-- 
__ 
__ 

2-Methylnaphthalene 
Benzo(afanthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
CarbaZ0le 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(I,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

Total HI: I .4E-07 100.0% Total HI: 5.1E-07 100.0% 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INGESTION OF GROUNDWATER AS DRINKING WATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDYRtDo 

Parameter 
CD1 

Units 
mglkgld 

Description 
Chronic daily intake 

Young 
Adult Child 

cs cs (Chemical Specific) 
ILCR 
CSFo 

NA 
I/(mglkgld) 

Incremental lifetime cancer risk 
Oral cancer slope factor 

cs cs 

HQ 
KfDo 

C 
IR-W 
EF 
ED 
BW 

AT-C 
AT-N 

cs cs 
cs cs 
cs cs 
cs cs 
1.4 1.0 
234 234 
9 6 

70 1.5 
25,550 25,550 
3,285 2,190 

1. 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthdlene 
Naphthalene 
Heptachlor Epoxidc 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

C CSFo 
(WL) I(mglkgld) 

0.0034 5.5B02 
0.016 6.IE-03 

0.00105 NA 
0.0022 NA 

0.000016; 9.lE+OO 
0.044 NA 
0.011 NA 
0.03 1 SE+00 
61.1 NA 
0.45 NA 

0.0057 NA 

NOTES: 
_- - Not applicable. 
NA - Toxicity criterion not available. 

Residenn. <isk Calc, GWlng 

NA 
mg/kg/d 

mg/L 
Uday 

days/year 
YCXS 

kg 
days 
days 

Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

RfDo 
(mg/kg/d) 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
5.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.48-02 
6.6E-05 

CD1 
OWWd) 

5.68-06 
2.6E-05 
1.7E-06 
3.6E-06 
2.8E-08 
7.3E-05 
1.8E-05 
4.9E-05 
l.lE-01 
7.4E-04 
9.4&06 

‘otal ILCR: 7.58-05 100.0% 

:arcinogen! 

ILCR 

3.1E-07 
1.6E-07 

-- 
_- 

2.5E-07 
__ 
-- 

7.4E-OS 
__ 
__ 
__ 

% Contrib. 
rota1 ILCR 

0.4% 
0.2% 

__ 
__ 

0.3% 
_- 
-- 

99.0% 
__ 
__ 
-- 

II 

CDI 
(mglkgld) 

4.4E-05 
2.1E-04 
1.3E-05 
2.8E-05 
2. I E-07 
5.68-04 
1.4E-04 
3.8E-04 
8.7E-01 
5.8E-03 
7.3E-05 

sncarcino ens 

HQ 
1.5E-02 
2.lE-02 

_- 
1.4E-03 

, 

1.6E-02 
l.lE+OO 
3.SE-01 
1.3E+00 
2.9E+OO 
2.4E-01 
l.lE+OO 

% Contrib. 
HI 

0.2% 
0.3% 

__ 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

Total HI: 7.1E+OO 100.0% 

Pa, 1 7 

CD1 
(mgikg/d) 

1.2E-05 
5.9E-05 
3.88-06 
8.1E-06 
6.lE-08 
l .bE-04 
4.OE-05 
l.lE-04 
2.5E-01 
1.6E-03 
2.1 E-05 

:drcinogen 

ILCR 

6.9E-07 
3.6E-07 

__ 
-_ 

5.6E-07 
__ 
__ 

1.6E-04 
__ 
__ 
__ 

Your 

'r; 
1 
r0 Contrib. 
rotal ILCR 

0.4% 
0.2% 

__ 
__ 

0.3% 
__ 
__ 

99.0% 
__ 
__ 
__ 

‘otal ILCR: 1.7E-04 100.0% 

CD1 
(mg/kg/d) 

1.5E-04 
6.8E-04 
4.5E-05 
9.4E-05 
7.1E-07 
1.9E-03 
4.7E-04 
1.3E-03 
2.9E+OO 
1.9E-02 
2.48-04 

Child 
No ncarcinogi 

HQ 
4.8E-02 
6.8E-02 

-_ 
4.7E-03 
5SE-02 
3.8E+OO 
1.2E+OO 
4.3E+OO 
9.6E+OO 
8.OE-01 
3.7EiOO 

70 Contrib. 
HI 

0.2% 
0.3% 

__ 
0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

Total HI: 2.4E+Ol 100.0% 

6/l ID.002 



ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVTLLE, NORTH CAROLINA 

DAD (mg/k&/d) = (C*CF*Kp*SA*EPED*ET)/(BW*AT) 

ILCR = CDl*CSFo Adj 
HQ = CDI/RfDo Adj 

CSF Adj = CSF/AD 
RfD Adj = RfD*AD 

Young 
Child 
-G- (Chemical Specific) 
cs 
cs 
CS 
cs 

7,930 
234 
6 

0.25 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
CS 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Descriotion 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 

&J& 
cs 
cs 
CS 

Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging tinz. carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

CS 
cs 

20,000 
234 
9 

0.25 
70 

25,550 
3,285 

cs 
1 .OOE-03 

cs 
cs 

NA 
“@g/d 

C”l2 

dayslyear 
years 

how/day 
kg 

days 
days 
mg/L 

LJC”l3 

CtiOW 

NA 

C KP CSFd 
(mN4 (cnvhour) 1 K~g/k~d/d) 
0.0034 0.021 5.9502 
0.016 0.0089 3.1502 

0.00105 0.1423 NA 
0.0022 0.069 NA 

0.0000167 0.055 1.3E+Ol 
0.044 0.0049 NA 
0.011 0.001 NA 
0.03 0.001 3.7E+OO 
67.7 0.001 NA 
0.45 0.001 NA 

0.0057 0.001 NA 

l- l- Child I 
mcarcinoge i 

% Co&b. 
rota1 KCR 

3.2% 
3.3% 

-- 
-- 

8.9% 
._ 
_- 

84.5% 
__ 
__ 
_- 

Your 

-=% 
ILCR 1 

3.1 E-08 
3.28-08 

__ 
__ 

8.4E-08 

I 
__ 
-- 

8.OE-07 
__ 
_- 
.- 

9.4E-07 100.0% 

k Contrib. 
rota1 ILCR 

3.2% 
3.3% 

__ 
__ 

8.9% 
__ 
_- 

84.5% 
__ 
__ 
__ 

t 

DAD 
OmYWd) 
3.3&06 
6.5B06 
6.8&06 
7.OE-06 
4.2B08 
9.98-06 
5.OE-07 
1.4E-06 
3.lE.03 
2.1 E-05 
2.6&07 

Zarcinogenr 

ILCR 

2.58-08 
2.6&08 

__ 
__ 

6.8E-08 
_- 
__ 

6.5&07 
__ 
__ 
__ 

lncarcinoge 

HQ 
1.2E-03 
3.3&03 

-. 
4.38-04 
4.5503 
3.9E-02 
6.3&02 
l.lE-02 
6.98-02 
2.1 E-02 
2.6E-02 

HQ 
2.2B03 
6.OE-03 

-- 
8.0504 
8.38-03 
7.3E-02 
1.2E-01 
2. I E-02 
1.3&01 
4.OE-02 
4.9E-02 

RtDd 
WW) 
2.8503 
2.OE03 

NA 
1.6E-02 
9.4ES06 
2.5&04 
8.OE-06 
1.2E-04 
4.5E-02 
9.68-04 
9.9&06 

DAD 
bawd) 
4.2B07 
8.4E-07 
8.8B07 
8.9B07 
5.4E-09 
1.3EO6 
6.58-08 
1.8E-07 
4.0%04 
2.6&06 
3.4B08 

btal ILCR 

% Contrib. 
HI 

0.5% 
1.4% 

_- 
0.2% 
1.9% 
16.5% 
26.3% 
4.7% 
28.7% 
9.0% 

11.0% 

DAD 
(mg&dd) 
5.28-07 
l.OE-06 
l.lE-06 
l.lE-06 
6.7E-09 
l .GE-06 
8.OE-08 
2.28-07 
4.9&04 
3.3E-06 
4.1 E-08 

otal ILCR 

DAD 
MWW-0 
6.OE-06 
1.2E-05 
1.3E05 
1.3E-05 
7.88-08 
1.8E-05 
9.38-07 
2.5E-06 
5.7B03 
3.88-05 
4.8E-07 

% Contrib. 
HI 

0.5% 
1.4% 

-- 

0.2% 
1.9% 

16.5% 
26.3% 
4.7% 
28.7% 
9.0% 

11.0% 

Total HI: 4.4E-01 100.0% 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
IrO” 

Manganese 
Thallium 

Total HI: 2.4E-01 100.0% 

m: 
__ - Not applicable 
NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 45 AREA) 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CD1 
ILCR 
CSFi 
HQ 

RfDi 
C 
Ca 

RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

NOTES - 
__ - Not applicable. 

g& 
mg/kg/d 

NA 
l/(mg/kg/d) 

NA 
mg/kg/d 

mg/L 
mg/m3 

m3/hour 
hours/day 
days/year 

years 
kg 

days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
234 
9 

70 
25,550 
3,285 

I I I 
Total ILCR: 3.9E-07 100.0% 1 Total HI: 4.OE-01 100.0% 

NA - Toxicity criterion not available, 

Resider. JT Risk Calc, GWInh Pab A.7 II/2002 



ADULT AND YOUNG CHlLD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*ET*EF*ED)I(BW*AT) 
lLCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter Units Description 
CD1 mglkgld Chronic daily intake 
ILCR NA incremental lifetime cancer risk 
CSFo ll(mglkgld) Oral cancer slope factor 

Young 
m Qi& 

cs cs (Chemical Specific) 
cs cs 
cs cs 

HQ 
RfDo 

C 
IR-W 

ET 
EF 
ED 
BW 

AT-C 
AT-N 

NA 
mglkgld 

mg/L 
Uhour 

hours/day 
days/year 

years 
kg 

days 

Hazard quotient cs cs 
Oral reference dose cs cs 
Concentration of chemical in water cs cs 
Ingestion rate of water 0.01 0.05 
Exposure time 2.6 2.6 
Exposure frequency 48 48 
Exposure duration 9 6 
Body weight 70 15 
Averaging time, carcinogens 25,550 25,550 
Averaging time, noncarcinogens 3,285 2,190 

2.OE+00 2.28-08 -- __ 1.7E-07 8SE-08 2.5% 3.4E-07 -- -- 4.OE-06 2.OE-06 2.5% 

Total ILCR: -- _- 1 Total HI: 3.58-06 100.0% 1 Total ILCR: -- _- 1 Total HI: 8.1E-05 100.0% 

NOTES: 
-- - Not applicable. 
NA _ Toxicity criterion not available. 
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ADULT AND YOUNG ClllLD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SURFACE WATER - SITE 84 (BUILDING 45 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE . JACKSONVILLE, NORTH CAROLINA 

DAD (mglkgld) = (C*CF*Kp*SA*EF*EV*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDIlRtDo Adj RfD Adj = RfD*AD 

Paranwter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Units 
mglkgld 

NA 
1 /(mgikg/d) 

NA 

mglkgld 
Cm2 

days/year 
ytXB 

hours/day 

kg 
days 

days 
mg/L 

Ucm3 
cm/hour 

NA 

Adult Young Child 
Carcinogens Noncarcinogcns Carcinogens Noncarcinogens 

KP CSFd RfDd DAD % Contrib. DAD % Co&b. DAD % Contrib. DAD % Contrib. 
(cm/hour) Il(mg/kg/d) (mg&/ d) (mgikg/d) ILCR Total ILCR (mg/kg/d) IiQ HI (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

0.00057 NA 8.3B02 l.OE-08 _- -_ 7.8E-08 9.4E-07 3.9% 1.2E-08 -- __ 1.5E-07 1.8E06 3.9% 
0.045 NA l.bE-01 3.8B07 __ _- 3.OB06 1.9E-05 77.6% 4.7E-07 -- __ 5.5E-06 3SE-05 77.6% 
0.095 NA 1.8E+OO l.OE-06 -- __ 8.1E-06 4.4E-06 18.5% 1.3E-06 -- __ 1.5E-05 8.2B06 18.5% 

Total ILCR: -- __ Total HI: 2.4B05 100.0% Total ILCR: -- __ Total HI: 4.5E-05 100.0% 

m: 
_. - Not applicable. 

Descriotion 
Vermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time. carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Adult 
cs 
cs 
cs 
cs 
cs 

5,000 
48 
9 

2.6 
70 

25,550 
3,285 

cs 
I .OOE-03 

cs 
cs 

Young 
Child - 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,000 
48 
6 

2.6 
15 

25,550 
2,190 

cs 
1 .OOE-03 

cs 
cs 

NA - Toxicity criterion not available. 
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ADULT AND YOUNG CHILD RESIDENTS - FUTURE SCENARIOS 
ACCIDENTAL INGESTION OFSEDIMENT - SITE 84 (BUILDING 45 AREA) 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CFCFI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDhRfDo 

CD1 
ILCR 
CSFo 
HQ 

RfDo 
C 

IRS 
CF 
Fl 
EF 
ED 
BW 

AT-C 
AT-N 

/Pammeter 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor-1260 
Diesel Range Organics 

Units 
WWd 

NA 
WwWd) 

NA 
wWd 
mg/k 
m&W 
kg/w 

NA 
days/year 

years 
kg 

days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Ordl cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in sol1 
Ingestion rate of sediment 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
50 

1 .OOE-06 
I 

48 
9 

70 
25,550 
3,285 

Young 
Child 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1 .OOE-06 
1 

48 
6 

15 
25,550 
2,190 

Adult Young Child 
Carcinogens Noncarcinogens 

(m,$g) l/(iz&d) 

Carcinogens 
RfDo CD1 

Noncarcinogens 
% Contrib. CD1 % Contrib. CD1 % Contrib. CD1 % Contrib. 

(mgjkg/ d) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI @wWd) ILCR Total ILCR (mg!kg/d) HQ HI 
10 NA NA 1.2E-07 -- -_ 9.48-07 -- -- 7.58-07 -- __ 8.8E-06 -- -- 
2.8 2.OE+OO NA 3.4E-08 6.88-08 6.5% 2.6E-07 -- -- 2.lE-07 4.28-07 6.5% 2SE-06 -- __ 
40 2.OE+00 NA 4.8E-07 9.7E-07 93.5% 3.88-06 -- __ 3.OE-06 6.OE-06 93.5% 3SE-05 -- __ 

11,600 NA NA 1.4E-04 -- -- I.lE-03 -- __ 8.7&04 -- -- l.OE-02 -- _- 

Total ILCR: 1 .OE-06 100.0% Total HI: -- __ Total ILCR: 6.4E-06 100.0% Total HI: -- -_ 

NOTES. - 
_- - Not applicable. 
NA -Toxicity criterion not available. 
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ADULT AND YOUNG CHlLD RESIDENTS - FUTURE SCENARIOS 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 4.5 AREA) 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mglkgld) = (C*CF*AF*ABS*SA*EF*ED)I(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDl/RfDd 

Parameter 
DAD 
ILCR 
CSW 

IIQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

mgkm2 
NA 

cm2lday 
dayslyear 

years 

kg 
ddYS 
ddYS 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Derrrul reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Adult 
cs 
cs 
cs 
cs 
CS 
cs 

1 .OOE-06 
0.07 
CS 

5,000 
48 
9 

70 
25,550 
3,285 

Young 
Child - 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.20 
CS 

1,745 
48 
6 
15 

25,550 
2,190 

C 
Parameter Cm /k ) 

2-Methylnaphthalenc 10 
Aroclor-1248 l---t- 2.8 
Aroclor- 1260 40 
Diesel Range Organics 11,600 

m: 
__ - Not applicable. 
NA - Toxicity criterion not available. 

Residential .sk Calc. SDDerm 

CSFd RfDd 
WWd) 

NA 
NA 
NA 
NA 

Carcinogens I Noncarcinogens Carcinogens I Noncarcinogens 
DAD 1 1 %Contrib. 1 DAD 1 1 %Contib. 1 DAD I I %Contrib. 1 DAD I 1 % Contrib. 

(mglkgld) ILCR Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mglkgld) HQ HI 

8.5E-09 -- __ 6.6E-08 -- __ 2.68-08 -- __ 3.lE-07 -- __ 

3.38-08 7.48-08 6.6% 2.68-07 _- __ l.OE-07 2.38-07 6.6% 1.2E06 -- __ 

4.7E-07 l.lE-06 93.4% 3.7E-06 -- __ 1.5E-06 3.3E-06 93.4% 1.7E-05 -- .- 

9.8E-06 -- __ 7.6B05 -- __ 3.OE-05 -- __ 3.5E-04 _- __ 

Total ILCR: l.lE-06 100.0% Total III: -- __ Total ILCR: 3SE-06 100.0% Total HI: -- -_ 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - Si’lE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

MCB CAMP LEJEUNE - JACKSONVILLE. NORTH CAROLINA 

CDl (“@g/d) = (C*IR*CF*Fl*EF*ED)/(BW*AT) 
ILCR = CDI’CSF” 

HQ = CDI/RtDo 

Pa”Uneter 
CD1 

ILCR 
CSFo 

HO 
RfG” 

C 
N-S 
CF 
FI 
EF 

Units 

mg/kg/d 
NA 

I/(n@g/d) 

NA 
lag/kg/d 

“WE 
“@day 
kg/mg 

NA 
days/year 

Descriotion 
Chronic daily intake 

Incremental lifetime cancer risk 

Oral cancer slope factor 

ED 

BW 
AT-C 
AT-N 

years 
kg 

days 
days 

Hazard quotient 

Oral reference dose 
Concentration of chemical in soil 

Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested frown rite 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

2-Metl~ylnaphtllalene 
Benz”(a)anthr;ice”e 

Benzo(a)pjxne 
Be”zo(b)fl”oranthene 
Benzo(k)fluoranthene 
Carbazole 
Ch~Se”e 
Dibenz(a,h)anlhracene 
Fluorantlle”e 
Indeno(l.2.3-cd)p~ene 
Naphthalene 

PylZne 
4/l-DDD 
Chlordane, alpha- 
Chlordaxe. gmnnw 
Dieldrin 

Heptachlor 
Heptachlor Epoxide 
Arc&w-1248 
Am&r-1254 

Ardor-1260 
Gasoline Range Organ& 
Diesel Range Organics 

Antimony 

Arsenic 
!CO!! 

lillaiiivln 

NOTES: 
__ - Not applicable. 

C CSFo 

&!g& /(mg/‘klkgld: 

I .96 NA 

69.0 7.3E-01 
30.5 7.3E+OO 

40.9 7.3E-01 
18.7 7.38-02 
3.16 2.OE-02 

96.0 7.3&03 
1.41 7.3E+Oil 

243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-0 I 
48 3SE-01 t’ 

58 3SE-01 ” 

0.32 1.6E+Ol 
22 4SE+OO 

4.5 9.lE+OO 
1.51 2.OE+OO 

0.975 2.OE+OO 

54.6 2.OE+OO 

0.207 NA 

470 NA 
1.22 NA 

3.49 l.SE+OO 
2,260 N.A 

0.3 I NA 

RtDO 
&k&3 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 

3.OE-02 
NA 

i.OE-04 t 
i.OE-04 t 
5.OE-05 

S.0E-04 
1.3E-05 

NA 

2.OE-OS 
NA 
NA 
NA 

4.OE-04 

J.OE-04 
3.OE-O! 
6.68-05 

CD1 

(nwkdd) 

I .3E-07 
4.6&06 
2.OE-06 
2.78-06 

I .3E-O6 
2. IE-07 

6.48-06 
9.5E-08 
1.6E-05 
5.9&07 
3SE-OS 
I .7E-05 
2.OE.07 
3.2E-06 
3.98-06 
2.IE-08 
1.5h06 
3.OE-07 
I .OE-O7 
6.SE-08 
3.78-06 

1.4E-08 
3.2E-OS 

8.28-08 
2.3E-07 
!.SE-04 

2.lE-08 

‘otal ILCR 

arcinogen 

ILCR 

-_ 

3.48-06 
ISEOS 
2.OE-06 
9.1E-08 
4.28-09 

4.7E-08 
6.9&07 

__ 

4.38-07 
__ 
-_ 

4.8E-08 
l.lE-06 
1.4&06 

3.48-07 
6.6&06 
2.78-06 
2.OE-07 

1.3E-07 
7.38-06 

-_ 
. . 

_. 

3.58-07 
.~ 

__ 

h Contrib 
‘otal ILCF 

-_ 

8.1% 
35.6% 
4.8% 
0.2% 

0.0% 
0.1% 

1.7% 
_. 

1.0% 
__ 

_- 

0.1% 

2.7% 
3.3% 
0.8% 
15.9% 
6.6% 
0.5% 

0.3% 

17.5% 
__ 
__ 

. . 

0.8% 

Worker 

cs (Chemical Specific) 

CS 

cs 
CS 
cs 

cs 
480 

I .M)E-06 
1 

250 
1 

70 
2s.sso 

365 

CD1 

:tWWd/d) 

9.2E.06 
3.28-04 
1.4E.04 
1.9E-04 
8.88-05 

1 .SE-OS 
4.5B-04 
6.6E-06 
l.lE-03 
4. IE-OS 
2.SE-06 
1.2E-03 
1.4E-OS 
2.3E-04 
2.78-04 
l.SE-06 
I .OE-04 
2.1E-05 

7.lE-06 
4.6B-06 
2.68-04 
9.78-07 

2.28-03 
5.78-06 
1.6E-05 
1 ‘cm? . ..e-“* 
1.4E.06 

Rcarcinog! 

HO 
__ 
__ 
__ 
__ 
__ 
__ 

__ 
2.98-02 

__ 

1.2E.04 

3.98-02 
__ 

4SE-01 
5.4E-01 
3.OE-02 
2.1E-01 
1.6E+OO 

__ 

2.3E-01 
-_ 

._ 

I .4E-02 
5.58-02 
1 cc nl ,.,2.-v,. 
2.28-02 

IContrib 0 
Hl 

__ 

_. 
__ 
__ 
__ 

. . 
__ 
._ 

0.9% 
__ 

0.0% 
I .2% 

. . 

13.7% 
16.6% 
0.9% 
6.3% 

49.5% 
__ 

7.0% 
__ 

NA -Toxicity criteria” not available 
(I) Value for chlordane 
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ADULTCONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMF LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (m&g/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 

ILCR = CDI*CSFd 
HQ = CDlIRtDd 

Pera111etL!r yl& Descriotioo 
DAD mgik!$d Demally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd WWdd) Denml cancer slope factor 

HQ 
RtDd 

C 
CF 
AF 

ABS 
SA 
EF 

ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnapbtlialellr 
Benzo(a)mtbracene 
Benzo(a)pyrene 
Benzo(b)fluorantllelle 
Benzo(k)fluoraotlletle 
Carbazole 
ChIpllC 
Dibenz(a,b)anthracetle 
Ftuoranthene 
Indeno(l,2,3-cd)p~eene 
Naphtbalene 
PylelIe 
4,4’-DDD 
Chlordme. alpba- 

Chlordane. gamma- 
Dieldrie 
Heptachlor 

Heptacblor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Andor- 1260 
Gasoline Rmge Organics 
Diesel Range Organics 
Antbnony 
Arsenic 
Iroll 
Tballium 

m: 
__ - Not applicable 

NA Hazard quotient 
mg/ka/d Dennal reference dose 

‘w& Concentration of chemical in soil 

k&g Conversion factor 
1nglcm2 Soil to skin adherence factor 

NA Absorption fraction 
cm2/day Skin surface area awilable for contx.t 
days/year Exposure frequency 

YCiUS 

kg 
dnys 

days 

C 

&k&Q 

1.96 

69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 

4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2.260 
0.31 

ABS 

0.01 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.0 I 
0.01 
0.01 

0.04 
0.04 
0.01 
0.01 

0.01 
0.14 

0.14 
0.14 

0.01 
0.01 

0.001 
0.03 

0.001 
0.001 

Exposure duration 
Body weight 

Averaging time, carcinogens 
Averaging time. noncarcinogens 

CSFd 
l(mglkg/d 

NA 
2.4E+00 
l.SE+Ol 
l.SE+OO 
l.SE-01 
4.OE-02 
2.48-02 

2.4E+Ol 
NA 

2.4E+00 

NA 
NA 

3.4E-01 
4.4E-01 (’ 
4.4E-01 t’ 
3.2EiJIl 
6.3EcOO 
1.3E+Ol 
2.2E+OiI 
2.2E+00 
2.2EiOil 

NA 
NA 

NA 
3.7E+OO 

NA 
NA 

RlDd 
ll@Jg 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
NA 

1.6E-02 
9.38-03 

.oz4 (’ 

.oE-04 (’ 
2.SE-OS 
3.68-04 
9.4E-06 

NA 
l.EE-05 

NA 
NA 
NA 

B.OE-06 
I .2E-04 

4.SE-02 
9.98-06 

DAD 
&&$iJ 
1.8E-09 

a.3507 
3.78-07 
4.98-07 
2.2&07 
3.88-08 
I .2E-O6 
1.7E-08 
2.2E-07 
l.lE-07 
4.8E-10 
2.38-07 
2.X8-09 

l.SE-07 
2.1E-07 

3.OE-10 
2.OE-08 
4.28-09 
1.9E-08 
1.3E-08 
7.OE-07 
1.9E-IO 
4.3B-07 
l.lE-10 
9.7E-09 
2.1E-07 
2.8E-I 1 

,tal ILCR 

arcinoger 

ILCR 
L Contrib 
‘otal ILCI 

__ __ 

1.9E-06 18.1% 

5.3E-06 49.7% 
7.28-07 6.7% 
3.3E.08 0.3% 
ISE-09 0.0% 
2.78-08 0.3% 
4.OE-07 3.7% 

__ __ 

2SE-07 2.3% 
._ __ 
_. ._ 

9sE-IO 0.0% 
7.78-08 0.7% 
9.4E.08 0.9% 

9.48-09 0.1% 
1.3E-07 1.2% 

5.28-08 0.5% 
4.4E.08 0.4% 

2.88-08 0.3% 
1.6E.06 14.6% 

._ _. 

._ 
__ 

3.SE-08 
. . 
__ 

_. 
_. 

0.3% 
-_ 
_. 

Construction 
)yQ&g 

cs (Chemical Specific) 

cs 
cs 
cs 
CS 
cs 

I .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 

365 

DAD 
(mg/kg/d) 

1.3E-07 
5.8E-05 
2.6E-05 
3.4E-05 
I .6E-05 
2.78-06 
E.IE-05 
1.2E-06 
1.6E-OS 
7.48-06 
3.4E-08 
I .6E-05 

1.9E-07 
1.2E-05 

1 .SE-05 
2.1 E-08 

I .4E-06 
2.9E.07 

1.4E-06 
8.88-07 
4.98-05 

1.3E-08 
3.OE-05 
7.98-09 
6.X&07 
ISE-05 
2.OE-09 

HQ 
__ 
__ 

__ 
._ 
._ 
._ 
__ 

1.3E-03 
__ 

2.1E-06 
I .7E-03 

._ 

3.1E-02 
3.78-02 
8.38-04 
3.98-03 
3.1E-02 

._ 

4.98-02 
._ 
._ 
._ 

9.98-04 
5.58-03 
3.28-04 
2.OE-04 

Total HI: I .6E-01 100.0% 

6 Cootrib 
HI 

._ 

._ 

._ 

__ 
._ 
_. 
_. 
_. 

0.8% 
._ 

0.0% 

1.1% 
. . 

19.0% 
22.9% 

0.5% 
2.4% 
19.0% 

__ 

30.0% 
_. 

__ 

0.6% 
3.4% 
0.2% 
0.1% 

NA -Toxicity criterion not available 

(1) Value for cblordme 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL. SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXfMUM EXPOSURE 
POTFNTLALCARCtNOGENlC AND NONCARCINOGENIC RISKS 
MCB CAMP LFJEUNE - JACKSONVILLE. NORTH CAROLINA 

CDI (rag/kg/d) = (Ca*RR*ET*EF*ED)/(EW*AT) 
Where: Ca=C*(I/PEF) 

ILCR = CDI*CSFi 
HQ = CDIlRtDi 

Construction 
P;trilmeler && DWTi!hll m 

CD1 mgikgld Chmic daily iuake cs (Chmicd specific) 
UCR NA 
CSFi I/(mgn;g/d) 
HO NA 

RGi mglkgld 
CU mgh3 

C wk 
PEF m-m 

Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of clemical in air as fugitive 

cs 
cs 
cs 
cs 

RR ndll!our 
ET hounldav 
EF days/year 
ED years 
BW kg 

AT-C ddYS 

AT-N day5 

Paranwer && 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
2.50 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2.260 
0.31 

i%XEi: 
. . - Not applicable. 
NA -Toxicity criterion IH)~ available 

(1) Value for chlordxe 

Cd 
$ng/ln3) 

1.48&09 
5.23E.OS 
2.31B08 
3.10E.08 
1.41E-08 
2.398-m 
7.27&08 
1.07EW 
1.848-07 
6.66E-09 
3.98sIO 
1.89&07 
2.27Fe-09 
3.648-08 
4.39B08 
2.42510 
1.67B08 
3.41~.09 
1.14E-09 
7.39&10 
4.138-08 
1.57E-IO 
3.56E-07 
9.258-10 
2.65~09 
1.71E.06 
2.328-10 

dusts 
Concenvation of chemical in soil 
Paticulate emission factor 
Respiration iate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcino8ens 
Averaging time, noncarcinogens 

CSFi 
/(m@kg/d] 

NA 
3.1B-01 
3.IEtCO 
3.1E-01 
3.1E-02 
2.OE.02 
3.1h03 
3.lE+@Zl 

NA 
3.lE-01 

NA 
NA 

2.4E.01 
yEsE; :: 

1.6Eiill 
4.6E+oo 
9.IE+00 
Z.OE+M) 
2.OE+w 
2.OEtC0 

NA 
NA 
NA 

l.SE+OI 
NA 
NA 

RfDi 
m&T&J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.0502 
NA 

8.68-04 
3.oE-02 

NA 
!.OE-04 ’ 
!.Oho4 ( 
S.OE-O.5 
S.OEO4 
1.3E.0.5 

NA 
Z.OE-OS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-isi- 
(mg/kg/d) 

1.4E-12 
4.9E.1 I 
2.IE-II 
2.9E-I I 
1.3E.II 
2.28-12 
6.8E.II 
9.9h13 
1.7E-IO 
6.2&12 
3.7&13 
1.8E10 
2.IE.12 
3.4E.1 I 
4.1E-11 
2.3E.13 
ISEll 
3.2E.I2 
l.lE-12 
6.9E-13 
3.8E.I I 
ix-13 
3.3EIO 
8.6E.13 
2SE.12 
1.6EO9 
2.2E-13 

r0e.l nix 

- arcinogen 

ILCR 
. . 

ISE-11 
6.6611 
8.9&12 
4.n13 
4.48-14 
2.IE.13 
3.lE-12 

. . 

1.9E-I2 
. . 
. . 

5.IE-13 
l.ZE-II 
1.4Ell 
3.6E-12 
7.0&11 
2.9E-11 
2.1E-12 
1.4E-12 
7.7E-I I 

. . 

b Cantnb. 
btal ILCR 

. . 

4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
. . 
. . 

0.1% 
3.4% 
4.2% 
l.l% 

20.5% 
8.4% 
0.6% 
0.4% 

22.4% 
__ 

-_ . . 
. . ._ 

3.7E.I I 10.8% 
. . . . 
. . __ 

cs 
cs 

1.32E+O9 
0.83 

8 
250 

1 
70 

25,550 
365 

CD1 
M 

9.6E.I I 
3.4~.09 
I .5E-09 
Z.OE-09 
9.2E-IO 
1.6E-10 
4.78-w 
7.OE-11 
I .2E-O8 
4.3E.IO 
2.6E.11 
I .2E-o8 
l.SElO 
2.48-09 
2.98-09 
1.6E-11 
l.lE-09 
2.2E-10 
7.4E-I I 
4.8E-I I 
2.7&09 
l.OE-11 
2.3E.08 
6.OE-I I 
1.7E-IO 
l.lwJ7 
ISE-II 

llcilrcilxlgl 

HP 

3.OE.07 
. . 

3.OE-08 
4.1E.07 

_. 

I.ZE-OS 
I .4E-05 
3.2E-07 
2.28-M 
I .7E-05 

2.4E.06 
. . 

. . 
_. 
_. 
_. 
_. 

. . 

. . 

. . 

. . 

. . 

0.6% 
. . 

0.1% 
0.8% 

_. 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
__ 

4.9% 
. . 
. . 
_- 
_- 
__ 
__ 
. . 

Total HI: 4.98-05 100.0% 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CDI @g/kg/d) = (C*IR*CF*Fl*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

IiQ = CDIIRfDo 
Construction 

Parameter Q&s Descriotion 
CD1 mg/kg/d Chronic daily intake 

ILCR NA Incremental lifetime cancer risk 
CSFo Il(mglkgld) Oral cancer slope factor 
HQ 

RfDo 
C 

IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Bis(Z-chloroethoxy)methanc 
Carbazole 
Chryseoe 
Dibenz(a,h)~llthracelte 
Indeno(l.2.3-cd)pyrene 
Naphtbalene 
Chlordaoe, alpha- 
Chlordane. gamma- 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
kOtl 

Thallium 

NOTES: 
._ _ Not applicable. 

NA 
days/year 

YCWS 
kg 

days 
days 

C 
(ww 

0.573 
0.199 
0.194 
0.217 
0.137 

0.0512 
0.0845 
0.209 

0.0758 
0.145 
0.226 
1.22 
1.65 

0.155 
0.0161 
0.318 
0.333 
5.61 
580 

5,500 
1.11 

2,754 
0.405 

CSFo 
I/(m#kg/d) 

NA 
7.3E-01 
7.3EtOO 
7.3E-01 
7.3E-02 

NA 
2.OE-02 
7.38-03 
7.3EtOQ 
7.3E-01 

3.5z (‘ 
3.5E-01 (’ 
4.5E+OO 
9.1E+00 
2.OE+00 
2.OE+00 
2.OE+00 

NA 
NA 

1.5EtOO 
NA 
NA 

Hazard quotient 
Oral refercoce dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

:arcinogen 
RfDo CD1 

WWd: (m&Id) 

NA 3.88-08 
NA I .3E-08 
NA I .3E-08 
NA I.5E-08 
NA 9.2859 
NA 3.48-09 
NA 5.78-09 
NA 1.4E-08 
NA 5.1E-09 
NA 9.7E-09 

2.OE-02 l.SE-08 
i.OE-04 t’ 8.2E-08 
i.OE-04 t’ l.lE-07 
5.OE-04 l.OE-08 
1.3E-05 I.IE-09 

NA 2.18-08 
2.OE-05 2.2E-OS 

NA 3.88-07 
NA 3.9E-05 
NA 3.7E-04 

3.OE-04 7.4&08 
3.OE-01 1.8E-04 
6.6E-05 2.7E-08 

ILCR 
__ 

9.78-09 
9.58-08 
l.lE-08 
6.7E-IO 

__ 
l.lE-10 
l.OE-IO 
3.7858 
7.m09 

__ 
2.98-08 
3.98-08 
4.7E.08 
9.8E-09 
4.3E-08 
4.5E-08 
7.5E-07 

__ 
_- 

l.lE-07 
__ 
__ 

B Cootrib 
rotal ILCF 

__ 

0.8% 
7.7% 
0.9% 
0.1% 

__ 
0.0% 
0.0% 
3.0% 
0.6% 

__ 
2.3% 
3.1% 
3.8% 
0.8% 
3.4% 
3.6% 

60.9% 
__ 
__ 

9.0% 
__ 
__ 

rotal ILcI; I .2E-O6 100.0% 

s T 

-L 

Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
CS 
480 

1 .OOE-06 
1 

250 
I 

70 
25,550 

365 

CD1 
(tog/kg/d) 

2.7E-06 
9.3&07 
9.lE-07 
1 .OE-06 
6.5E-07 
2.48-07 
4.OE-07 
9.8E-07 
3.68-07 
6.8E-07 
l.lE-06 
5.78-06 
7.78-06 
7.38-07 
7.58-08 
l .SE-06 
1.6E-06 
2.6E-05 
2.78-03 
2.68-02 
5.28-06 
1.3E-02 
1.9E-06 

HQ 
_- 
__ 
__ 
-_ 
__ 
__ 
__ 
__ 
-_ 
__ 

5.3E-05 
l.lE-02 
1.5E-02 
l .SE-03 
5.8E-03 

__ 
7.88-02 

__ 
__ 
__ 

1.7E-02 
4.38-02 
2.98-02 

% Co&b. 
HI 

:ns 

f 

__ 
__ 
__ 
__ 
_. 
__ 
__ 
__ 
__ 
__ 

0.0% 
5.7% 
7.7% 
0.7% 
2.9% 

__ 
38.7% 

__ 
_. 
. . 

8.6% 
21.4% 
14.3% 

Total HI: 2.OE-01 100.0% 

NA -Toxicity criterion not available 
(I) Value for chlordane 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WlTll SUBSURFACE SOIL. SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTHCAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDIIRfDd 

Paratl?Zter Units 
DAD mg/kg/d 

DescriDtion 
Dedly absorbed dose 

ILCR NA lncrernenral lifetime cancer risk 
CSFd ll(tnglkgld) Dennal cancer slope factor 
HQ NA 

CF kg/w 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Y&US 

kg 

days 
days 

Pua1mter 

2.Methylnaphthalene 
Benzo(a)mthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)tnethane 
Carbazole 
Chrysene 
Dibenz(a,h)anth~acene 
lndeno(l,2,3-cd)pyrene 
Naphthalene 
Chlardm. alpha- 
Chlordane, gamm- 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
AWIliC 

iron 

I 

C 
(wkg) 

0.573 
0.199 
0.194 
0.217 
0.137 

0.05 12 
0.0845 
0.209 

0.0758 
0.145 
0.226 
1.22 
1.65 

0.155 

0.0161 
0.318 
0.333 
5.61 
580 

5.500 

1.11 
2,754 
0.405 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.1 
0.13 
0.13 
0.13 
0.13 
0.01 
0.04 
0.04 
0.01 
0.01 
0.14 
0.14 
0.14 
0.01 
0.01 
0.03 
0.001 
0.001 

Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time. noncarcinogens 

CSFd 
/(@kg/d) 

NA 
2.4E+00 
1.5E+Ol 
lSE+OO 
lSE-01 

NA 
4.OE-02 
2.48-02 
2.4E+Ol 
2.4EtOO 

,.4:-l (’ 
t.4E-01 ” 
6.3E+00 
1.3Ei.01 
2.2EtC@ 
2.28900 
2.2EtOil 

NA 
NA 

3.7E+iXl 
NA 
NA 

NA 5.3E-10 
NA 2.4&09 
NA 2.38-09 
NA 2.68-09 
NA 1.6E-09 
NA 4.7E-IO 
NA 1 .OE-O9 
NA 2.SE-09 
NA 9.1810 
NA 1.7E.09 

I .6E-02 2.lE-10 
.OE-04 (’ 4x-09 
.OE-04 (’ 6.lE-09 
3.68-04 1.4E-10 
9.4E-06 l.SE-11 

NA 4.lE-09 
1.8E-OS 4.38-09 

NA 7.28-08 
NA 5.48-07 
NA 5.1E-06 

1.2E-04 3.1E-09 
4.58-02 2.SE-07 
9.98-06 3.7E-11 

DAD 
WWd) 

‘otal ILCR 

ILCR 
_- 

5.68-09 
3.48-08 
3.88-09 
2.4E-IO 

__ 
4.1E-11 
5.9E-1 I 
2.IE-08 
4.IE-09 

._ 
2.OE-09 
2.78-09 
8.9E-IO 
1.9E-IO 
9.28-09 
9.68-09 
1.6E-07 

__ 
_. 

l.lE-08 
_. 
__ 

% Contrib. 
‘otal ILCR 

__ 
2.18 
12.8% 
1.4% 
0.1% 

-_ 
0.0% 
0.0% 
8.1% 
1.5% 

._ 
0.7% 
1.0% 
0.3% 
0.1% 
3.5% 
3.6% 

60.~5% 
_. 
-- 

4.2% 
_. 
__ 

Worker 

cs (Chemical Specific) 
cs 

cs 

cs 

cs 

cs 

1 .oOE-06 
0.2 
cs 

3,300 
250 

1 

70 
25,550 

365 

xarcinogl 
DAD bCanuib. 

@Wp/d) HQ HI 
3.78-08 -- . . 
1.7E-07 -- -_ 
1.6E-07 -- _. 
1.8E.07 -- _. 
1.2E-07 -- _. 
3.38-08 -- __ 
7.1E-08 -- -. 
1.8E-07 -- _. 
6.4&-08 -- _. 
1.2E-07 _- -. 
I .SE-08 9.1E-07 0.0% 
3.lE-07 7.88-04 3.7% 
4.38-07 l.lE-03 5.0% 
I .OE-08 2.88-05 0.1% 
1 .OE-09 l.lE-04 0.5% 
2.98-07 _- __ 
3.OE-07 1.7E-02 79.2% 
LIE-06 -- _. 
3.78-05 .- _. 
3.6E-04 -- _. 
2.1E-07 1.7E-03 8.3% 
1.8E-05 4.OE-04 1.9% 
2.6E-09 2.68-04 1.3% 

Total HI: 2.IE-02 100.0% 

__ - Not appllCaW2. 

NA - Toxicity criterion not available. 
(1) Value for chlordaoe 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEIEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (m@kgld) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (l/PEF) 

ILCR = CDI*CSFi 

HQ = CDI/KlDi 

Co”stNctio” 
Paralneter Units Descriotion Worker 

CD1 m&Id Chronic daily hItake cs (Chemical Specific) 
ILCR NA incremental lifetime cancer risk cs 
CSFi I/(n@g/d) Inhalation cancer slope factor cs 
I10 NA Hazard quotient 

lnhalatio” reference dose 
Concentration of chemical in air as fugitive 

cs 

cs 

C 
PEF 
RR 

ET 
EF 
ED 
BW 

AT-C 

AT-N 

I”& 
1n3rkg 

m3lhour 
hours/day 

days/year 

days 
days 

C C* 

B (mg/m3) 

0.573 1.34E-IO 
0.199 ISlE-IO 
0.194 1.47E-10 
0.217 1.64E-10 
0.137 1.048-10 

0.0512 !.88E-I I 
0.0845 i.40E-11 
0.209 1.59E.10 

0.0758 i.‘lSE-11 
0.145 l.lOE-IO 
0.226 1.7lE-IO 
1.22 ,.2lE-IO 
I.65 .25E-09 

0.155 ..17E-10 
0.0161 1.22E. 11 

0.318 2.41E-10 
0.333 2.528-10 
5.61 4.25E-09 
580 4.398-07 

5.500 4.17E-06 
I.11 8.4lE-IO 

2,754 2.09E-06 
0.405 3.07E-10 

2.Methylnaplltllalene 
Benzo(a)anthracene 

Benzo(b)lluoranthe”e 
Be”zo(k)fluoranthene 
Bis(Z-chloroethoxy)Inetl~ane 

l”de”o(l.2,3-cd)pyrene 
Naohthalene 
Chlordane, alpha- 
Chlordane, gamma- 
Heptachlor 
Heptachlor Epoxide 

Auxlor- 1248 
Aroclor- I254 

Arcdor- I260 
Gasoline Range Organics 

Diesel Range Organicr 
Arsenic 

Iron 
Thallhun 

dusts 
Concenlratio” of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 

Averaging thne. carcblogens 
Averaging time, noncarcinogens 

CSFI 

‘Mk&O 

NA 
3.IE-01 
3.1E+00 
3.1E-01 
3.1E.02 

NA 
2.OE.02 
3.lE-03 
3.IE+00 
3.lE-01 

.G (‘) 

.SE-01 “’ 
4.6E+00 

9. I E+OO 
2.OE+OO 
2.OEtOO 
2.OE+Lnl 

NA 
NA 

l.SE+OI 
NA 
NA 

RtDi 
“J/k& 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
l.6E-04 
3E-04 (’ 
3E-04 (’ 
i.OE-04 

1.3E-05 
NA 

2.OEO5 
NA 
NA 
NA 

NA 
NA 
NA 

TE- 
Q&$ 
4.OE-I3 
1.4E-13 
1.4E-13 
ISE-13 
9.7E-14 
3.6B14 
5.98-14 
1.58-13 
5.3E-14 
l.OE-13 
1.6E-I3 
3.58-13 
1.20-12 
l.lE-13 
l.lE-14 

2.28-33 
2.38-13 
3.98-12 
4.lE-10 
3.98-09 
7.88-13 
1.9E-09 
2.98-13 

urinogen 

ILCR 

s 
SC 
TS 

jContrib. 
Dtal ILCR 

_- _. 

4.38-14 0.2% 
4.28-13 1.9% 
4.7E-14 0.2% 
3.OE.15 0.0% 

__ __ 

1.2E-15 0.0% 

4.6E-16 0.0% 
1.7E-13 0.7% 

3.2E-I4 0.1% 
_. ._ 

3.OE-13 1.3% 
4.lE-13 1.8% 

S.OE-13 2.2% 

LOE-I3 0.5% 

4.SE-13 2.0% 

4.78-13 2.1% 

7.9E-12 34.9% 
__ __ 
_- -_ 

1.2E-ll 52.1% 
_- _. 
_- __ 

CD1 
n#&g 

2.8E-1 I 
9.8E-I2 
9SE-12 
I.lE-I I 
6.88-12 
2SE-12 
4.2E-I2 

l.OE-II 
3.78-12 
7.lE-12 
I.iE-II 
6.OE.I I 

8.IE-II 
7.68-12 

7.98-13 
1.6E-I1 
1.6E-II 
2.8E-10 
2.98-08 
2.78-07 

SSE-I 1 
1.4E-07 

Z.OE-1 I 

ncarcinog 

HQ 
. . 
__ 
-. 
._ 
._ 
._ 
__ 
_. 
_. 

I .3E-08 

3.OE-07 
4.IE-07 
ISE-08 
6. IE-08 

__ 

8.2&07 
_. 
._ 
._ 
._ 
_. 
_. 

a Contrib 
HI 

._ 
__ 

_. 
_. 
_. 
__ 
._ 

.- 
__ 
__ 

0.8% 
18.5% 
25.2% 
0.9% 
3.8% 

__ 

50.8% 
__ 
. . 
._ 
. . 
._ 
__ 

atal ILCI 2.3E-1 I 100.0% Total HI: 1.6E-06 100.0% 

cs 
cs 

1.328+09 
0.83 

8 
250 

1 
70 

25,550 
365 

NOTES: 
. . - Not applicable. 
NA -Toxicity criterion “ot available 

(I) Value for chlorda”e 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - AFIER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

NA 

@kg/d 
mg/k 
WW 
kg/% 

NA 
days/year 

years 

kg 
days 
days 

lpvvnrv. 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazolc 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 

IIron 

I 

NOTES. - 
-- - Not applicable. 

h&z) 

51.9 
4.16 
2.48 
2.81 
1.78 
0.95 
6.1 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo 
l/(mglkgld) Owed) 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.3E-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+OO NA 
7.3E-01 NA 
1.6E+Ol 5.OE-05 
2.OE+OO NA 
1.5E+OO 3.OE-04 

NA 3.OE-01 

Descriotion Worker 
Chronic daily intake cs (Chemical Specific) 
Incremental lifetime cancer risk cs 
Oral cancer slope factor cs 
Hazard quotient cs 
Oral reference dose cs 
Concentration of chemical in soil cs 
Ingestion rate of soil 480 
Conversion factor 1 .OOE-06 
Fraction of soil ingested from site 1 
Exposure frequency 250 
Exposure duration 1 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time, noncarcinogens 365 

-i :arcinogenr 
CD1 

(mg/kg/d) ILCR 

3.9E-06 -- 

3.2E-07 2.3E-07 
1.7E-07 1.2E-06 
1.9E-07 1.4E-07 
1.2E-07 8.7E-09 
6.4E-08 1.3E-09 
4SE-07 3.3E-09 
4.7E-08 3.4E-07 
1.2E-07 8.4E-08 
3.5E-09 5.68-08 
6.4E-06 1.3E-05 
3.5E-07 5.3E-07 
1.6E-04 -- 

rota1 ILCR: 1.5E-05 

% Contrib. 
rota1 ILCR 

-- 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 

83.1% 
3.4% 

-- 

100.0% 

ncarcinogt 
CD1 

OWkg/d) HQ 
2.7E-04 -- 

2.2E-05 __ 

1.2E-05 _- 

1.3E-05 __ 

8.4E-06 __ 

4.5E-06 _- 

3.1E-05 __ 

3.3E-06 __ 

8.lE-06 __ 

2.4E-07 4.9E-03 
4.58-04 __ 

2.5E-05 8.2E-02 
l.lE-02 3.7E-02 

% Contrib. 
HI 

-- 
-- 
_- 
-- 
__ 
-- 
-- 
__ 
__ 

3.9% 
-- 

66.4% 
29.7% 

Total HI: 1.2E-01 100.0% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Construction Worker Risk Cab, SSIng Page 1 of 6 6/6/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 
Construction 

Parameter Units Descriotion 
DAD mg/Wd Dermally absorbed dose 
ILCR NA Incremental lifetime cancer risk 
CSFd WwdWd) Dermal cancer slope factor 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

IParameter 

2-Mcthylnaphthalene 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fIuoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor- I260 
Arsenic 
Iron 

smoky 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

NOTES: 
-_ - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 

NA Hazard quotient 

mg/Wd Dermal reference dose 

mg/kg Concentration of chemical in soil 

kg/% Conversion factor 
m&m2 Soil to skin adherence factor 

NA Absorption fraction 
cm2lday Skin surface area available for contact 
days/year Exposure frequency 

years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

CSFd RfDd 
l/(mg/kg/d: 3Wkgld) 

NA NA 
2.4E+OO NA 
1.5E+Ol NA 
1 SE+00 NA 
l.SE-01 NA 
4.OE-02 NA 
2.4E-02 NA 
2.4E+Ol NA 
2.4E+OO NA 
3.2E+Ol 2.58-05 
2.2E+OO NA 
3.7E+OO 1.2E-04 

NA 4.5E-02 

DAD 

6wkW 

5.3E-08 
5.7E-08 
3.OE-08 
3.4E-08 
2.lE-08 
l.lE-08 
8.OE-08 
8.3E-09 
2. IE-08 
4.8E-11 
1.2E-06 
1.5E-08 
2.2E-07 

-r :arcinogen! 

ILCR 

-- 

1.3E-07 
4.38-07 
4.9E-08 
3.1E-09 
4.6E-10 
I .9E-09 
2.OE-07 
4.9E-08 
I .5E-09 
2.7E-06 
5.38-08 

% Co&b. 
Total ILCR 

-_ 

3.7% 
11.8% 
1.3% 
0.1% 
0.0% 
0.1% 
5.4% 
1.3% 
0.0% 

74.8% 
1.5% 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

1 Incarcinoge 
DAD 

(mg/kg/d) HQ 
3.78-06 -- 

4.OE-06 __ 

2.1 E-06 __ 

2.4E-06 -_ 

1.5E-06 _- 

8.OE-07 __ 

5.6E-06 __ 

5.88-07 -_ 

1.4E-06 __ 

3.48-09 
8.68-05 
1 .OE-06 
1 SE-05 

1.3E-04 
__ 

8.38-03 
3.4E-04 

7/o Contrib. 
HI 

__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
-- 

1.5% 
-- 

94.6% 
3.8% 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mglkgld) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = C * (l/PEE) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CD1 
ILCR 
CSFi 

Vnits 
mglkgld 

NA 
l/(mgikg/d) 

HQ NA 
RfDi mgikg/d 
Ca mglm3 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

WQ 
m3/kg 

m3lhour 
hours/day 
days/year 

years 
kg 

days 
days 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthrdcene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

C Ca 
(mgkg) (mg/m3) 

51.9 4.39&08 
4.16 3dlE-09 
2.48 1.888-09 
2.81 2.13E-09 
1.78 1.358-09 
0.95 7.20E-10 
6.1 5.088-09 

0.695 5.27E-10 
1 .I2 1.30E-09 

0.052 3.94E-11 
95.6 7.24E-08 
5.26 3.98E-09 
2,341 1.788-06 

NOTES: 
_- - Not applicable. 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts cs 
Concentration of chemical in soil cs 
Particulate emission factor 1.32EtO9 
Respiration rate 0.83 
Exposure time 8 
Exposure frequency 250 
Exposure duration 1 
Body weight 70 
Averaging time, carcinogens 25,550 
Averaging time. noncarcinogens 365 

CSFi 
bx~g/d) 

NA 
3.1E-01 
3.1E+OO 
3.1E-01 
3.1E-02 
2.OE-02 
3.1E-03 
3.1EtOO 
3.1E-01 
1.6EtoI 
2.OEtOO 
ISEt 

NA 

RfDi 
(mg/kg/d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.5.OE-05 
NA 
NA 
NA 

CD1 
bwWd) 

4.1E-11 
3.3E-12 
1.7E-12 
2.OE-12 
1.3E-12 
6.78-13 
4.78-12 
4.9E-13 
1.2E-12 
3.7E-14 
6.7E-11 
3.7E-12 
1.7E-09 

:arcinogen: 

ILCR 
-- 

l.OE-12 
5.4E-12 
6.1E-13 
3.98-14 
1.3E-14 
1.5E-14 
1.5E-i2 
3.7E-13 
5.98-13 
1.3E-10 
5.6E-11 

y&r& 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

% Contrib. 
Total ILCR 

-- 
0.5% 
2.7% 
0.3% 
0.0% 
0.0% 
0.0% 
0.8% 
0.2% 
0.3% 
67.3% 
27.9% 

CD1 
(mglkgld) 

2.8E-09 
2.3E-10 
1.2E-10 
1.4E-10 
8.8E-I 1 
4.7E-11 
3.3E-10 
3.4E-I 1 
8.5E-I 1 
2.68-12 
4.7&09 
2.6E-10 
I .2E-07 

ncarcino ens ncarcino ens 

-7 HQ 
__ 
__ 
-- 
__ 
__ 

~ 

-- 
__ 
-- 
__ 

5.1E-08 
__ 
-- 
-_ 

% 
HI 
_- 
__ 
__ 
__ 
-- 
_- 
__ 
-- 
-- 

100.0% 
-_ 
__ 
__ 

Total HI: 5.1E-08 100.0% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDL/RfDo 

Parameter 
CD1 
ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

I 

NOTES. - 
-- - Not applicable. 

Units 
WWd 

NA 
I/(mg/kg/d) 

NA 
mg/kg/d 

mgkz 
mglday 

Wmg 
NA 

days/year 
years 

kg 
days 
days 

C CSFo 
(mgW I/(mg/kg/d) 

6.38 NA 
0.054 NA 
0.862 NA 
27.0 2.OE+OO 
580 NA 

5,500 NA 
1.50 15E+OO 

3,007 NA 
0.488 NA 

NA - Toxicity criterion not available. 
(1) Value for chlordane 

Constru Norker Risk Calc, SBIng 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

RfDo 
(mg/kg/d) 

NA 
NA 

2.OE-02 
NA 
NA 
NA 

3.OE-04 
3.OE-01 
6.6E-05 

CD1 
(mg/kg/d) 

4.3E-07 
3.6E-09 
5.8E-08 
1.8E-06 
3.9E-05 
3.78-04 
1 .OE-07 
2.OE-04 
3.3E-08 

Construction 
Worker 

cs (Chemical Specific) 

C‘arcinogenr 

ILCR 

-- 
-- 
-- 

3.6E-06 
-- 
-- 

1.5E-07 
_- 
-- 

% Contrib. 
Total ILCR 

-- 
-- 
-- 

96.0% 
-- 
__ 

4.0% 
-- 
__ 

?otal ILCR: 3.8E-06 100.0% 

Pat i6 

cs 
cs 
cs 
cs 
cs 
480 

1 .OOE-06 
1 

250 
1 

70 
25,550 

365 

CD1 
(mglkgld) 

3.OE-05 
2.5E-07 
4.OE-06 
1.3E-04 
2.7E-03 
2.6E-02 
7.OE-06 
1.4E-02 
2.3E-06 

Total HI: 

mcarcinoge 
% Contrib. 

HI 

-- 
__ 

0.2% 
-- 
-_ 
-- 

22.3% 
44.6% 
32.9% 

l.lE-01 100.0% 

HQ 
_- 
-- 

2.OE-04 
__ 
_- 
_- 

2.38-02 
4.7E-02 
3.5E-02 

o/6/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDVRfDd 
Construction 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

NOTES. d 
-- - Not applicable. 

Units Descrintion 

mg/kg/d Dermally absorbed dose 
NA Incremental lifetime cancer risk 

WWWd) Dermal cancer slope factor 
NA 

m&g/d 
mid& 
kg/% 

mg/cm2 
NA 

cmUday 
days/year 

years 

kg 
days 
days 

C 
@-@kg) 

6.38 
0.054 
0.862 
27.0 
580 

5,500 
1.50 

3,007 
0.488 

ABS 

0.01 
0.1 
0.01 
0.14 
0.01 
0.01 
0.03 
0.001 
0.001 

Hazard quotient 
Derrnal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

CSFd RfDd DAD 
MWWd) bWW-0 b@Wd) 

NA NA 5.9E-09 
NA NA 5.OE-10 
NA 1.6E-02 8.OE-10 

2.2E+OO NA 3SE-07 
NA NA 5.4E-07 
NA NA 5.lE-06 

3.7E+OO 1.2E-04 4.2E-09 
NA 4.5E-02 2.8E-07 
NA 9.9E-06 4.5E-11 

rota1 ILCR: 7.9E-07 100.0% Total HI: 3.lE-03 . 100.0% 

1arcinogem 

ILCR 
__ 
-_ 
__ 

7.8E-07 
-- 
-- 

l.SE-08 
__ 
__ 

I 

f  

% Contrib. 
Total ILCR 

-- 
-_ 
__ 

98.1% 
-_ 
-_ 

1.9% 
-- 
-_ 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 

1 
70 

25,550 
365 

lncarcinoge 
DAD 

(mg/kgld) HQ 
% Contrib. 

HI 

4.1 E-07 -- -_ 

3.5E-08 _- -- 

5.6E-08 3.5E-06 0.1% 
2.4E-05 -_ -- 

3.7E-05 -_ -- 

3.6E-04 -- -- 
2.9E-07 2.4E-03 75.8% 
1.9E-05 4.3E-04 13.8% 
3.2E-09 3.2E-04 10.2% 

NA - Toxicity criterion not available. 
(1) Value for chlordane 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca= C*(IIPEF) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter gn&s 
CD1 WWd 

ILCR NA 
CSFi WWWd) 
HQ NA 

RfDi mg/kg/d 
Ca mg/m3 

Descriution 
Chronic daily intake 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

C mg/kg 
PEF 
RR 
ET 
EF 
ED 
BW 

m3/kg 
m3/hour 

hours/day 
days/year 

YCZUS 

kg 
AT-C 
AT-N 

days 
days 

Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

cs 
cs 

I .32E+09 
0.83 

8 
250 

1 
70 

25,550 
365 

Parameter 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
IrOIl 

Thallium 

C Ca CSFi 

@g/kg) (mg/m3 l/(mg/kg/d) 

6.38 4.83E-09 NA 
0.054 4.09E-11 NA 
0.862 6.53E-10 NA 
27.0 2.05E-08 2.OE+OO 
580 4.39E-07 NA 

5,500 4.17E-06 NA 
1 so l.l4E-09 1.5E+Ol 

3,007 2.28E-06 NA 
0.488 3.7OE-10 NA 

Carcinogens 
1 % Contrib. CD1 

(mg/kg/d) 

3.lE-10 
2.76-12 
4.2E-11 
1.3E-09 
2.9E-08 
2.7E-07 
7.4E-11 
1.5E-07 
2.4E-11 

oncarcinogens 
1 % Contrib. 

* I I I 

Total ILCR: 5.4E-1 I 100.0% 1 Total HI: 5.OE-08 100.0% 

NOTES: 
-- - Not applicable. 
NA -Toxicity criterion not available. 

(1) Value for chlordane 

ConstmL orker Risk Cdk, SBInh Pa, .r‘6 616/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN NON-POTABLE USE SCENARIO - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEIJNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSWAD 
HQ = CDYRfDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
RfDd 

SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

NOTES: 
-_ - Not applicable. 

NA 

l/(mg/kg/d) 

Descriution 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 

Construction 
Worker 

cs (Chemical Specific) 

Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

cs 
cs 
cs 
cs 

3,300 
250 

NA 

WWd 
cm2 

days/year 
years 

hours/day 

kg 
days 
days 

mg/L 
L/cm3 

cm/hour 
NA 

(mS4 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

KP CSFd RfDd 
(cm/hour) l/(mg/kg/d) (WWd) 

0.021 .5.9E-02 2.8E-03 
0.0089 3.1E-02 2.OE-03 
0.1423 NA NA 
0.069 NA 1.6E-02 
0.055 1.3E+Ol 9.4E-06 

0.0049 NA 2.58-04 
0.001 NA 8.OE-06 
0.001 3.7E+OO 1.2E-04 
0.001 NA 4.58-02 
0.001 NA 9.6E-04 
0.001 NA 9.9E-06 

1 
8 

70 
25,550 

365 
cs 

1 .OOE-03 
cs 
cs 

Carcinogens 
DAD 1 % Contrib. DAD 

Total ILCR h&$3 

3.2% 1.8E-05 
3.3% 3.7E-05 

__ 3.98-05 
-- 3.9E-0.5 

8.9% 2.4E-07 
__ 5.6E-05 
-- 2.8E-06 

84.5% 7.7E-06 
__ 1.7E-02 
_- 1.2E-04 
-- I .5E-06 

I 
Total HI: 1.4E+OO 100.0% rota1 ILCR: 4.88-07 100.0% 

- 
ntcarcinoge 

HQ 
6.6E-03 
1.8E-02 

__ 

2.58-03 
2.5E-02 
2.2E-01 
3.6E-01 
6.3E-02 
3.9E-01 
1.2E-01 
! .5E-01 

ns 1 

NA -Toxicity criterion not available. 

Construction Worker Risk Calc, GWDerrn Page 1 of 3 6/l l/2002 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITE X4 (BUILDING 4.5 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj = RfD*AD 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 
KP 
AD 

Units 
mg/Wd 

NA 
WWdd) 

NA 

mg/Wd 
cm2 

days/year 
years 

hours/day 
kg 

days 
days 
ma 
LJcm3 

cm/bout 
NA 

Parameter 

Acetone 
Toluene 
Xylenes, total 

C 
bg/L) 

0.0056 
0.0027 
0.0035 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,300 
250 

1 
8 

70 
25,550 
365 
cs 

1 .OOE-03 
cs 
cs 

1 Total ILCR: -- Total HI: 2.5E-04 100.0% J 

NOTES. -’ 
_- - Not applicable. 
NA - Toxicity criterion not available. 

ConstrL _ Worker Risk Calc, SWDerm Pa, Jf 3 I l/2002 
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ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFd 
HQ 

RfDd 
C 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 

AT-C 
AT-N 

yn& 
mg/kg/d 

NA 
WWWd) 

NA 

mg/kg/d 
mgPrrg 
Wmg 

mglcm2 
NA 

cm2lday 
days/year 

years 

kg 
days 
days 

Description 
Dermally absorbed dose 
Incremental lifetime cancer risk 
Dermal cancer slope factor 
Hazard quotient 
Dermal reference dose 
Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption fraction 
Skin surface area available for contact 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Construction 
Worker 

cs (Chemical Specific) 
cs 
CS 
cs 
cs 
cs 

1 .OOE-06 
0.2 
CS 

3,300 
250 

1 
70 

25,550 
365 

I C 
Parameter bWk2) ABS 

2-Methylnaphthalene 10 0.01 
Aroclor-1248 2.8 0.14 
Aroclor- 1260 40 0.14 
Diesel Range Organics 11,600 0.01 

NOTES: 
-- - Not applicable. 
NA - Toxicity criterion not available. 

CSFd 
l/(mg/kg/d) 

NA 
2.2E+OO 
2.2E+OO 

NA 

Carcinogens Noncarcinogens 
RfDd DAD % Contrib. DAD % Contrib. 

bg/kg~d) hk/d) ILCR Total ILCR (mg/kg/d) HQ HII 

NA 9.2E-09 -- __ 6.5E-07 -- -- 
NA 3.6E-08 8*1E-08 6.6% 2.5E-06 -- __ 

NA 5.2E-07 l.lE-06 93.4% 3.6E-05 -- -- 

NA l.lE-05 -- -- 7.5E-04 -- -- 
I I I I I 

Total ILCR: 1.2E-06 100.0% 1 Total HI: -- -- 

Construction Worker Risk Calc, SDDerm Page 3 of 3 6/l l/2002 



ADULT 1NDUSTRlAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 45 AREA) BEFORE NON-TCRA 
REASONABLE MAXIMUM EXPOSIJRE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 @g/k/kg/d) = (C*IR*CF*Fl*EF*ED)/(BW*AT) 

ILCR = CDI*CSFo 
HQ = CDI/RfDo 

Parameler 

CD1 
lLCR 

CSFo 

HQ 
KfDo 

C 
IR-S 

CF 
Fl 
EF 

ED 
BW 

AT-C 
AT-N 

days 
days 

2.Metl~ylnaphthaleile 
Be,~zo(a)antllracene 

Benzo(a)pyrcnc 
Benzo(b)fluorandletle 
Benao(k)fluo,anthenc 
Carbazole 
Chlplle 
Dibenz(a.h)~lthracenc 
Fluoranthene 
Indeno( 1.2.3.cd)pylene 
Naphthalene 
PyTelle 
4/S-DDD 
Chlordane. alpha- 
Chhxdime, gamnia- 
Dieldrin 
Heptachlor 

Heptachlar Epoxidr 
Aroclor-1248 

Amclur-1254 
Amclor-1260 
Gasoline Range Organics 

Diesel Range Organics 
Antimony 

Arsenic 
IrOn 
Thallium 

C CSFo 

m /(mg/kg/d) 

1.96 NA 
69.0 7.3E-01 
30.5 7.3E+OQ 
40.9 7.3E-01 
18.7 7.38-02 
3.16 Z.OE-02 
96.0 7.38-03 
1.41 7.3E+OO 
243 NA 
8.79 7.3E-01 

0.525 NA 
250 NA 

3 2.4E-01 
48 3.5E-01 t’ 
58 3.SE-01 (’ 

0.32 1.6E+Ol 
22 4.5E+OO 

4.5 9.lE+OO 
I.51 Z.OE+OO 

0.975 Z.OE+Cil 

54.6 Z.OE+OO 
0.207 NA 

470 NA 
I .22 NA 
3.49 l.SE+OO 

2,260 NA 
0.31 NA 

NOTES: 
__ - Not applicable. 
NA -Toxicity criterion not available 

(1) Value for chlordane 

Description 

Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope fac1or 
Hazard quotient 
Oral reference dose 
Concentration of chemical in soil 
Ingestion rate of soil 
Conversion factor 
Fraction of soil ingested from site 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Rfl)O 
I&& 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

Z.OE-02 
3.OE-02 

NA 
.OE-04 t 
‘.OE-04 t 

5.OE-05 
S.OE-04 
1.3E-05 

NA 
Z.OE-05 

NA 

NA 
NA 

4.OE.04 

3.OE-04 
3.OE-01 
6.68-05 

CD1 

h&?d) 

3.48-07 
I .2E-OS 
5.38-06 
7.IE-06 
3.3&06 
5SE-07 
1.7E-05 
2.5E-07 
4.2E-05 
I.5506 
9.28-08 
4.4E-OS 
.5.2E-07 
8.48-06 
1 .OE-05 
5.68-08 
3.8E-06 
7.PE-07 
2.68-07 
1.7E-07 
9.58-06 

3.68-08 
8.2E-05 
Z.lE-07 
6. IE-07 
3.98-04 
5.48-08 

ILCR 

_. 

&SE-06 
3.98-05 
5.28-06 
2.4E-07 
l.lE-08 

I .2E-07 
I .8E-06 

__ 

l.lE-06 
._ 
__ 

1.3E-07 
2.98-06 

3.5E-06 
8.9E-07 
I .7E-05 
7.2E.06 
5.3E-07 
3.4E-07 
I .9E-OS 

__ 
. . 
_. 

9.2E-07 
-_ 
_. 

Industrial /Commercial 

% Contrib. 
‘0181 ILCA 

. . 

8.1% 
35.6% 
4.8% 

0.2% 
0.0% 

0.1% 
1.7% 

__ 

1.0% 
. . 
__ 

0.1% 
2.7% 

3.3% 
0.8% 
15.9% 
6.6% 
0.5% 
0.3% 
17.5% 

__ 
. . 
. . 

0.8% 

._ 

CS (Chemical Specific) 
CS 
cs 

CS 
cs 
cs 
50 

l.OOE-06 

250 
25 

70 
25,550 

9,125 

9.6E.07 

3.48-05 
I SE-05 
Z.OE-05 
9 IE-06 
I .5E-06 

4.7E-05 
6.98-07 
1.2E-04 
4.38-06 
2.68-07 
I .2E-04 
1.5E-06 
2.3E-05 
2.8E-05 
1.6E-07 
l.lE-05 
Z.ZE-06 
7.48-07 
4.X8-07 
2.78-05 

I .OE-07 
2.38-04 
6.OE-07 

1.7E-06 
l.lE-03 
ISE-07 

Total HI: 3.4E-01 100.0% 

mreinoge 

HQ 
. 

_. 

. . 

. . 
__ 
. . 

3.OE-03 
. . 

1.3E-05 
4.1E-03 

. . 

4.78-02 

5.7B-02 
3.1E-03 
2.2E-02 
1.7E-01 

. . 

2.4E.02 
._ 

._ 

I .5E-03 

5.7E-03 
3.7E.03 
2.38-03 

ns 
b Contrlb. 

HI 

. 

._ 

._ 

_. 
. . 

0.9% 
. . 

0.0% 
1.2% 

. . 

13.7% 

16.6% 
0.9% 

6.3% 
49.5% 

. . 

7.0% 
_. 
_. 
_. 

0.4% 
1.7% 
1.1% 
0.7% 

Indusrri;ll-Co. $41 Kirk Calc, SSlng 6/l IRWZ 



ADULT INDUSTRIAL /COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

MCB CAMP LEJEUNE -JACKSONVILLE, NORTH CAROLINA 

DAD (“@g/d) = (C*CFYAF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI’CSM 

HQ = CDURtDd 

Parameter !jJJi& Descriofiot~ 
DAD 
ILCR 

CSFd 

HQ 
RtDd 

C 
CF 
AF 

ABS 
SA 

Demully absorbed dose 
Incremental lifethne cancer risk 

Dennal ca”cer slope factor 
Hazard quotient 
Dermal reference dose 

Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 
Absorption frxtion 

Skin surface area available for contact 
EF dayrlyear Exposure freauencv 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphtllalene 

Benzo(a)anthracene 
Benz&)pyrene 
Be”zo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Cllrysene 
Dibe”z(a.h)anthracelle 
Fluora”the”e 
Indeno(1.2.3.cd)pyre”e 
Naphthalene 
PyTe!le 
4,4’-DDD 
Chlordane. alpha- 
Chlordane. X;u”ma- 
Dieldri” 
Heptachlor 
Hcptachlor Epoxide 
Aroclor-124X 

Aroclor- I254 
Aroclor-1260 

Gasoline Range Orgmics 

Diesel Range Organics 
Anthncmy 
Arsenic 

FZlliut” 

m: 
_- _ Not applicable. 
NA - Toxicity criteria” “ot nvailsble. 

(1) Value for chlordane 

years 
kx 

days 
days 

C 
m 

1.96 
69.0 

30.5 
40.9 

18.7 
3.16 
96.0 
I.41 

243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 

4.5 
1.51 

0.975 
54.6 

0.207 
470 

1.22 
3.49 

2,260 
0.31 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.13 
0.01 
0.01 
0.01 
0.04 
0.04 

0.01 
0.01 

0.01 
0.14 

0.14 
0.14 
0.01 
0.01 

0.001 
0.03 

0.001 
O.OQl 

Ex&re d&.tion- 
Body weight 
Averaging time. cvcinogens 
Averaging time. noncarcinogens 

CSH 
e 

NA 
2.4E+OO 
l.SE+OI 
l.SE+OQ 
l.SE-01 
4.OE-02 
2.48-02 
2.4E+Ol 

NA 

2.4E+tYJ 
NA 
NA 

3.4E-01 
4.4E-01 t 
4.4E-01 t 
3.2EtOI 
6.3E+OO 
I.)E+Ol 
2.2E+OO 
Z.ZE#Xt 

2.2E+Oil 
NA 

NA 
NA 

?.7E+K! 
NA 
NA 

RfDd 

$!Jk&J 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

1.2E-02 

NA 
1.6E-02 
9.38-03 

NA 
.oE-O4 0 

.OE-o4 (‘j 
2.SE-05 
3.6E-04 
9.48-06 

NA 
l.XE-05 

NA 
NA 
NA 

X.OE-06 
! .2E44 
4.5E-02 

P.PE-06 

DAD 
@I$& 

4.SE-08 
2.1E.05 
P.lE-06 
1.2E-05 

5.68-06 
P.SE-07 

2.98-05 
4.28-07 

5.6E-06 
2.6E-06 
I .2E-08 
S.XE-06 
6.9&08 
4.48-06 
5.4E-06 

7.4E-09 
S.lE-07 

I .OE-07 
4.98-07 
3.lE-07 
1.8E-05 
4.X8-09 
LIE-05 

2.X8-09 
‘) dF.tw -.-.. ” , 
S.ZE-06 
7.IE-10 

btal ILCI 

ILCR 
b Contrib 
‘0181 ILCI 

_. 

4.9E-05 
1.3E-04 
I .XE-05 
X.28-07 

3.8B08 
6.8E-07 
I .OE-05 

__ 

6.28-06 
__ 

__ 

18.1% 
49.7% 

6.7% 
0.3% 
0.0% 
0.3% 
3.7% 

-_ 

2.3% 
__ 

-_ _. 

2.48-08 0.0% 
1 .PE-06 0.7% 
2.3E.06 0.9% 
2.48-07 0.1% 
3.2506 1.2% 

l.3E-06 0.5% 
1.18-06 0.4% 
7.OE-07 0.3% 
3.9E.05 14.6% 

-_ -_ 
__ 

. . 

0.3% 
__ 
._ 

Industrial I Con”nercial 
y&,&r 

cs (Chemical Soecific) 
cs 
CS 
cs 
CS 
cs 

I .OOE-06 
0.2 
cs 

3,300 
250 
25 
70 

25,550 
9.125 

DAD 

m 

I .3E-O7 
S.XE-05 
2.68-05 

3.4E-OS 
I ,650s 

2.78-06 
X.lE-05 
1.2E-06 
1.6E-05 
7.48-06 
3.4&08 
I .6E-05 
I.9507 
1.2E-OS 

I .SE-OS 
2. I E-08 
I .4E-06 
2.98-07 

I.4506 
X.88-07 
4.9E-05 
I .3E-08 

3.OE-05 
7.9E-09 
I_ oc “7 “.“I-“, 
LSE-OS 
2.OE-09 

HQ 
__ 
_. 
_. 
._ 
._ 
__ 
._ 
. . 

1.3E-03 
-_ 

2.1E-06 
l.7E-03 

__ 

3.IE-02 
3.7E-02 
8.3E-04 

3.9503 
3.lE-02 

-. 

4.98-02 
-_ 
__ 
_. 

9.9E-04 
c cc n7 _).,YY> 
3.28-04 
2.OE-04 

5’0 Contrib 

HI 

__ 
. 

_. 
. . 
__ 

__ 
_. 
._ 

0.8% 
__ 

0.0% 
1.1% 

_. 

19.0% 
22.9% 

0.5% 
2.4% 
19.0% 

. . 

30.0% 
-_ 
__ 

_. 

0.6% 
3.4% 

0.2% 
0.1% 

Total HI: l.6E.01 100.0% 

Iwlustrial-Corrurercial Risk CPIC. SSDcrm Pilgr 2 of 9 



ADULT lNDUSTRlAL/COMMERCIAL WORKERS - FUTURESCENARIO 
INHALATION OF FUGlTIVE DUSTS EMANATWG PROM SURFACE SOLL - SlTE 84 (BUlLDING 45 AREA) - BEFORE NON-TCRA 
REASONABLEMAXlMUM EXPOSURE 
POTENTIAL CARCWOGENIC AND NONCARCWOGENIC RISKS 
MCB CAMP LFJEUNE - lACKSONVU,LE. NORTH CAROLlNA 

CD1 (m&/d) = (Cr*RR*ET*EF*ED)/(BW*AT) 
WkPZ: Ca=C*(I/PEF) 

lLCR = CDI*CSFi 
HQ = CDVRfDi 

Industrial/Commercial 
w 

CDI 
lJnits - 

ml/kg/d 
ILCR NA lrrremental iiferime c-r risk 
CSFi I/(mg/kg/d) lnhalntion cancer slope factor 

HQ NA 
RtDi m&id 
Ca mglm3 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

w@ 
m3kg 

m3lhour 
hours/day 
days/yew 

kg 
days 
duys 

CtuyselE 
Dibelu(a.h)anthracelle 
FlU0rilrltll~lle 
Irdet~l,2,3-cd)py~ene 
Naphtha& 
Pjl’elle 
4,4’-DDD 
Chlordaxe, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptnchlor 
Heptachlor &oxide 
Arc&r- 1248 
Aroclor- 1254 
Arc&r-1260 
G;lsolim Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
S8 

0.32 
22 
4.5 
ISI 

0.97s 
S4.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

Cd CSFi 
(mg/m3) &n&&g 

1.48~09 NA 
5.23E-08 3.1E-01 
2.31E-08 3.lE+@3 
3.lOE-08 3.lE-01 
1.41E-08 3.1E-02 
2.39&09 Z.OE-02 
7.27E-08 3. IE-03 
l.O7E-09 3.lEtCO 
I .84607 NA 
6.66E-09 3.lE-01 
3.98E.10 NA 
1.898-07 NA 
2.27809 2.4E-01 
3.64B-08 3.SMI ( 
4.39E-08 3.SE-01 ’ 
2.42&10 1.6Etol 
1.678-08 4.6EiXQ 
3.418-09 9.IE+oo 
1.14EO9 2.OEi.00 
7.39hlO 2.OEcoO 
4.13&08 Z.OE+al 
1.S7ElO NA 
3.56E-07 NA 
9.25E-IO NA 
2.658-09 1.5&01 
1.71E-06 NA 
2.328-10 NA 

Hazard quotient 
J.&l&on reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Paniculate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time. carcinogens 
Averaging time, norwcinogens 

RfDi 
B 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.oE.02 
NA 

8.6!%?4 
3.OE-02 

1.oz4 (’ 
1.OE-04 (’ 
S.OE-05 
5.OE.04 
I .3E-05 

NA 
2.OE-O.i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

CDI 
m 
3.4&11 
1.2E-09 
S.4E-IO 
7.2EIO 
3.3E-10 
SSE-II 
1.7E-09 
ZSE-I I 
4.3E-09 
ISE-IO 
9.28.12 
4.4E-09 
5.3E-II 
8.4E-IO 
I .OE-09 
5.6E.12 
3.9E-IO 
7.9%I I 
2.6E-I I 
1.7E-II 
9.6hlO 
3.6E-12 
8.3&09 
2.IE-11 
6.lE-11 
4.OE08 
5.4&12 

arcinogen! 

ILCR 

_- 

3.8%IO 
1.7E-09 
2.2E-IO 
I.OE-11 
l.IE-12 
S.ZE-I2 
7.7E-11 

. . 

4.8E-I I 
. . 
. . 

l.3E-11 
3.OE-10 
3.6E.10 
9.lE-II 
1.8E.09 
7.2E-10 
5.3E-ll 
3.4E.I 1 
1.9E-@I 

. . 

. . 

9.3hIO 
. . 
. . 

y&&r 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1.32EtC9 
0.83 

8 
250 
25 
70 

25.550 
9.125 

acontrib. 
r0tai IL~F 

__ 
4.4% 
19.4% 
2.6% 
0.1% 
0.0% 
0.1% 
0.9% 

. . 

0.6% 
. . 
. . 

O.l% 
3.4% 
4.2% 
1.1% 

20.5% 
8.4% 
0.6% 
0.4% 
22.4% 

._ 

. 

. . 

10.8% 
._ 
. . 

CDI 
p&&Q 

9.6EI I 
3.4~09 
I .5E-09 
2.OE-09 
9.2E-IO 
1.6E-10 
4.7E-09 
7.OE.1 I 
I .ZE-08 
4.3E-10 
2.68-l 1 
I .28-08 
I.SE-IO 
2.4E-09 
2.98-09 
1.6E.11 
l.lE-09 
2.2E10 
7.4E-ll 
4.8hI I 
2.7E-C9 
I.OE-11 
2.38-08 
6.OE. I I 
1.7E-IO 
l.lE-07 
l.SE-ll 

HQ 
._ 
._ 
._ 
__ 
_. 
_. 
_. 

3.OE-07 
__ 

3.08-08 
4.1E-07 

_. 

1.2E-OS 
1.4E.OS 
3.2807 
2.28-06 
I .7E-05 

. . 

2.48-06 
. . 
. . 
. . 
. . 
. . 
_. 
. . 

b Contrib. 

HI 
._ 
._ 
__ 
._ 
_. 
. . 
. . 
. . 

0.6‘. 
_. 

0.1’6 
0.8% 

__ 

24.2% 
29.3% 
0.6% 
4.4% 

35.0% 
._ 

4.9+ 
_. 
_. 
. . -L . . 
. . 
_. 

Total HI: 4.9E.05 I W.O% 

. . . Not appbcable. 
NA -Toxicity criterion not available. 

(I) Value forcblordane 



ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (C*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 
Industrial / Commercial 

Parameter 
CD1 

ILCR 
CSFo 

HQ 
RfDo 

C 
IR-S 
CF 
FI 
EF 
ED 
BW 

AT-C 
AT-N 

y&s Description 

mg/kg/d Chronic daily intake 
NA Incremental lifetime cancer risk 

MxtW4 Oral cancer slope factor 
NA Hazard quotient 

mg/Wd Oral reference dose 

@kg Concentration of chemical in soil 

@day Ingestion rate of soil 

kg/w Conversion factor 
NA Fraction of soil ingested from site 

days/year Exposure frequency 
years Exposure duration 

kg Body weight 
days Averaging time, carcinogens 
days Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthraccne 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

I 

bh+9 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1 .I2 

0.052 
95.6 
5.26 

2,347 

CSFo RfDo 
I/(mg/kg/d) Wkg/d) 

NA NA 
7.3E-01 NA 
7.3E+OO NA 
7.3E-01 NA 
7.3E-02 NA 
2.OE-02 NA 
7.3E-03 NA 
7.3E+OO NA 
7.3E-01 NA 
1.6E+Ol 5.OE-05 
2.OE+OO NA 
1.5E+OO 3.OE-04 

NA 3.OE-01 

% Contrib. 
Total ILCR 

Carcinogens 
CD1 

@%%$I) ILCR 

1 .OE-05 -_ 

8.3E-07 6.1E-07 
4.3E-07 3.2E-06 
4.9E-07 3.6E-07 
3.1E-07 2.3E-08 
1.7E-07 3.3E-09 
1.2E-06 8.5E-09 
1.2E-07 8.9E-07 
3.OE-07 2.2E-07 
9.lE-09 1.5E-07 
1.7E-05 3.3E-05 
9.2E-07 1.4E-06 
4.lE-04 __ 

rota1 ILCR: 4.OE-05 100.0% 

-- 

1.5% 
7.9% 
0.9% 
0.1% 
0.0% 
0.0% 
2.2% 
0.5% 
0.4% 

83.1% 
3.4% 

-- 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
50 

1 .OOE-06 
1 

250 
25 
70 

25,550 
9,125 

CD1 

(mg/kg/d) 

2.8E-05 
2.3E-06 
1.2E-06 
1.4E-06 
8.7E-07 
4.68-07 
3.3E-06 
3.4E-07 
8.4E-07 
2.5E-08 
4.7E-05 
2.6E-06 
l.lE-03 

-iG 

T 

mcarcinoge 

HQ 
__ 
-- 
-- 
_- 
__ 
-- 
-- 
__ 
-- 

5.lE-04 
-- 

8.6E-03 
3.8E-03 

% Contrib. 
HI 

-_ 
__ 
-- 
_- 
__ 
__ 
-- 
-- 
__ 

3.9% 
__ 

66.4% 
29.7% 

Total HI: 1.3E-02 100.0% 

NOTES: 
-_ - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDVRtDd 

Parameter 

HQ 

Units 

NA 
RfDd 

DAD 

mg/Wd 
C 

n-&g/d 

mg/kg 

ILCR 

CF kg/w 

NA 

AF 

CSFd 

mg/cm2 
ABS 

WwkYd) 

NA 
SA cm2lday 
EF days/year 
ED years 
BW kg 

AT-C days 
AT-N days 

Hazard quotient 
Dermal reference dose 

Descriotion 

Concentration of chemical in soil 
Conversion factor 
Soil to skin adherence factor 

Dermally absorbed dose 

Absorption fraction 
Skin surface area available for contact 
Exposure frequency 

Incremental lifetime cancer risk 

Exposure duration 
Body weight 
Averaging time, carcinogens 

Dermal cancer slope factor 

Averaging time, noncarcinogens 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthraccnc 
lndeno( 1,2,3cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

NOTES. -. 
-- - Not applicable. 
NA - Toxicity criterion not available. 

(1) Value for chlordane 

(m&s) 
57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

ABS 

0.01 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.01 
0.14 
0.03 

0.001 

CSFd RfDd DAD 
ll(mg/kg/d) :mg/kg/d) bg/kg/d) 

NA NA 1.3E-06 
2.4E+OO NA 1.4E-06 
1.5E+Ol NA 7.48-07 
1.5E+OO NA X.48-07 
1.5E-01 NA 5.3E-07 
4.OE-02 NA 2.88-07 
2.48-02 NA 2.OE-06 
2.4E+Ol NA 2.1E-07 
2.4E+OO NA 5.2E-07 
3.2E+Ol 2.58-05 I .2E-09 
2.2E+OO NA 3.lE-05 
3.7E+OO 1.2E-04 3.6E-07 

NA 4.58-02 5.48-06 

Industrial I Commercial 

btal ILCR: 9.28-05 100.0% 

Zarcinogenr 

ILCR 
% Contrib. 
Total ILCR 

_- -- 

3.4E-06 3.7% 
l.lE-05 11.8% 
1.2E-06 1.3% 
7.8E-08 0.1% 
l.lE-08 0.0% 
4.78-08 0.1% 
4.98-06 5.4% 
1.2E-06 1.3% 
3.88-08 0.0% 
6.9E-05 74.8% 
1.3E-06 1.5% 

__ -- 

Worker 
cs (Chemical Specific) 
CS 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
cs 

3,300 
250 
25 
70 

25,550 
9,125 

Nncarcinouc 
DAD 

W&d4 HQ 
3.78-06 _- 

4.OE-06 __ 

2.1 E-06 -_ 

2.48-06 _- 

1.5E-06 -- 

&OE-07 __ 

5.68-06 -_ 

5.88-07 __ 

1.4E-06 -- 

3.48-09 1.3E-04 
8.6E-05 
1 .OE-06 
1.5E-05 

-- 
8.3E-03 
3.48-04 

% Contrib. 
HI 

-- 
__ 
__ 
_- 
_- 
-- 
__ 
__ 
_- 

1.5% 
-_ 

94.6% 
3.8% 

1 
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ADULT INDUSTRIAL I COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

Parameter 
CD1 

UCR 
CSFi 
HQ 

RfDi 
Cd 

C 
PEF 
RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

Parameter 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthraccne 
lndeno( I .2,3cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

NOTES: 
_- - Not applicable. 

REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Cd = C * (l/PEF’) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

p&s 
mg/kg/d 

NA 
IKmgWd) 

NA 
mg/kg/d 
mg/m3 

m/kg 
m3/kg 

m3/hour 
hours/day 
days/year 

years 
kg 

days 
days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in air as fugitive 

dusts 
Concentration of chemical in soil 
Particulate emission factor 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

C Ca CSFi RfDi 
(WW bw-dm3 ll(mglkgld) ;mg/kg/d) 

57.9 4.39E-08 NA NA 
4.76 3.61E-09 3.1E-01 NA 
2.48 1.88&09 3.lE+OO NA 
2.81 2.13E-09 3.1E-01 NA 
I .78 1.358-09 3.1 E-02 NA 
0.95 7.20E-10 2.OE-02 NA 
6.7 5.08E-09 3. I E-03 NA 

0.695 5.27E-10 3.lEtOO NA 
1.72 1.3OE-09 3.1E-01 NA 

0.052 3.948-l 1 1.6E-t-01 S.OE-05 
95.6 7.24&08 2.OE+OO NA 
5.26 3.988-09 ISEtQl NA 

2,347 1.78E-06 NA NA 

c 
CD1 

(mg/kg/d) 

1 .OE-09 
8.4E-11 
4.4E- 11 
4.9E- 11 
3.1E-11 
1.7E-11 
1.2E-10 
1.2E-1 I 
3.OE-11 
9.1E-13 
1.7E-09 
9.2E-11 
4.1 E-08 

1arcinogen: 

ILCR 
-- 

2.6E-11 
1.3E-10 
1.5E-11 
9.7E- 13 
3.38-13 
3.78-13 
3.8E-I 1 
9.4&12 
l.SE-11 
3.4E-09 
1.4E-09 

__ 

% Contrib. CD1 
Total ILCR (mglkgld) 

-- 2.8E-09 
0.5% 2.3E-10 
2.7% 1.2E-10 
0.3% 1.4E-IO 
0.0% 8.8E-11 
0.0% 4.7E-11 
0.0% 3.3E-10 
0.8% 3.4E-11 
0.2% 8.5E-11 
0.3% 2.6E-12 
67.3% 4.78-09 
27.9% 2.6E-10 

_- 1.2E-07 

Industrial I Commercial 
yg&g 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1.32E+O9 
0.83 

8 
250 
25 
70 

25,550 
9,125 

ntcdrcinog 

HQ 
__ 
-_ 
-- 
__ 
_- 
__ 
__ 
__ 
__ 

S.lE-08 
-- 
_- 
-- 

% Contrib. 
HI 
.- 
_- 
_- 
_- 
_- 
-- 
_- 
__ 
-- 

100.0% 
-- 
-- 
_- 

Total HI: 5.1 E-08 100.0% 

NA -Toxicity criterion not available. 
(1) Value for chlordane 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
INGESTION OF GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mglkgld) = (C*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 
Industrial / Commercial 

Parameter 
CD1 
ILCR 
CSFo 

HQ 
RfDo 

C 
IR-W 

EF 
ED 
BW 

AT-C 
AT-N 

Units 
mglkgld 

NA 
1 I(mg/kg/d) 

NA 
mg/kg/d 

mg/L 
Uday 

days/year 
years 

kg 
days 
days 

Descrintion 
Chronic daily intake 
Incremental lifetime cancer risk 
Oral cancer slope factor 
Hazard quotient 
Oral reference dose 
Concentration of chemical in water 
Ingestion rate of water 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

C CSFo 
(mg/L) I/(mg/kg/d) 

0.0034 5.5E-02 
0.016 6.1 E-03 

0.00105 NA 
0.0022 NA 

0.0000167 9.1E+OO 
0.044 NA 
0.011 NA 
0.03 1.5E+OO 
67.7 NA 
0.45 NA 

0.0057 NA 

NOTES. -’ 
-- - Not applicable. 
NA - Toxicity criterion not available. 

Industr, .mmercial Risk Calc, GWIng 

RfDo 
(WWd) 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
5.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4E-02 
6.6E-05 

CD1 
(mglkgld) 

2.4E-05 
l.lE-04 
7.3E-06 
1 SE-05 
1.2E-07 
3.1E-04 
7.7E-05 
2.1E-04 
4.7E-01 
3.lE-03 
4.OE-05 

Iarcinogem 

ILCR 

1.3E-06 
6.8E-07 

1. 

3. 

-- 
_- 
E-06 
__ 
-- 

E-04 
-_ 
__ 
__ 

% Contrib. 
Total ILCR 

0.4% 
0.2% 

-- 
-- 

0.3% 
_- 
-- 

99.0% 
_- 
-_ 
-_ 

Pa, Jf 3 

Worker 
cs (Chemical Specific) 
CS 
cs 
cs 
cs 
cs 
2 

250 
25 
70 

25,550 
9,125 

CD1 
(mg/kg/d) 

6.7E-05 
3.1E-04 
2.1E-05 
4.3E-05 
3.3E-07 
8.6E-04 
2.2E-04 
5.9E-04 
1.3E+OO 
88E-03 
l.lE-04 

nzucinoge 

HQ 
2.2E-02 
3.1E-02 

-- 

2.2E-03 
2.5E-02 
1.7E+OO 
5.4E-01 
2.OE+OO 
4.4E+OO 
3.7E-01 
1.7E+OO 

% Contrib. 
HI 

0.2% 
0.3% 

-- 

0.0% 
0.2% 
16.0% 
5.0% 
18.2% 
41.0% 
3.4% 
15.7% 

Total HI: l.lE+Ol 100.0% 
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ADULT INDUSTRIAL/ COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

DAD (mg/kg/d) = (C*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSFIAD 
HQ = CDVRfDo Adj RfD Adj = RtD*AD 

Parameter 
DAD 
ILCR 
CSFd 

HQ 
KfDd 

SA 
EF 
ED 
ET 
BW 

AT-C 
AT-N 

C 
CF 

KP 
AD 

Parameter 

Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Tha!!iuIn 

NOTES, -. 
__ - Not applicable. 

Units Descriution 

mg/Wd DermaIIy absorbed dose 
NA Incremental lifetime cancer risk 

WWkg/d) Dermal cancer slope factor 
NA Hazard quotient 

m&Y Dermal reference dose 
cm2 Skin surface area available for contact 

days/year 
years 

hours/day 

kg 
days 
days 

mg/L 
Ucm3 

cm/hour 
NA 

~~LJ 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

KP 
(cm/hour) 

0.021 
0.0089 
0.1423 
0.069 
0.055 

0.0049 
0.001 
0.001 
0.001 
0.001 
nnnr “.“V. 

Exposure frequency 
Exposure duration 
Exposure time 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 
Concentration of chemical in water 
Conversion factor 
Dermal permeability coefficient 
Adjustment for absorbed dose 

CSFd 

I4wWd) 

5.9E-02 
3.1E-02 

NA 
NA 

1.3E+Ol 
NA 
NA 

3.7E+OO 
NA 
NA 
N‘4 

RfDd DAD 
bwkk-l) bwW@ 

2.8E-03 l.IE-06 
2.OE-03 2.2E-06 

NA 2.38-06 
1.6E-02 2.4E-06 
9.4E-06 1.4E-08 
2.5E-04 3.4E-06 
S.OE-06 1.7E-07 
1.2E-04 4.78-07 
4SE-02 l.IE-03 
9.6E-04 7.1E-06 
oolz nx 0 na n* ,.,b-“” ,.“U.“” 

Industrial / Commercial 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

18,000 
250 
25 
0 

70 
25,550 
9,125 

cs 
I .OOE-03 

cs 
cs 

Iarcinogen 

ILCR 

6.6E-08 
6.8E-08 

__ 
-- 

1.8E-07 
__ 
-- 

1.7E-06 
__ 
__ 
__ 

% Contrib. 
Total ILCR 

3.2% 
3.3% 

__ 
-- 

8.9% 
__ 
__ 

845% 
__ 
__ 
-- 

rota1 ILCR: 2.OE-06 100.0% Total HI: 2.3E-01 100.0% 

DAD 

WWd) 

3.1E-06 
6.3E-06 
6.6E-06 
6.7E-06 
4.OE-08 
9.5E-06 
4.88-07 
1.3E-06 
3.OE-03 
2.OE-05 
? co n-l L.,Lc” I 

)ncarcinoge 

HQ 
I.lE-03 
3.1 E-03 

_- 

4.2E-04 
4.38-03 
3.8E-02 
6.1 E-02 
l.lE-02 
6.6E-02 
2.1 E-02 
? cl2 l-t? C.-‘lZ”& 

Ins 

I 

% Contrib. 
HI 

0.5% 
1.4% 

__ 

0.2% 
1.9% 

16.5% 
26.3% 
4.7% 

28.7% 
9.0% 
::.o%J 

NA -Toxicity criterion not available. 
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ADULT INDUSTRIAL / COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF VOLATILES IN GROUNDWATER EMANATING FROM SHOWER WATER - SITE 84 (BUILDING 45 AREA) 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
MCB CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

CD1 (mg/kg/d) = (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Shower Model 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CD1 

ILCR 
CSFi 
HQ 
RfDi 

C 
Ca 

RR 
ET 
EF 
ED 
BW 

AT-C 
AT-N 

mYhour 
hours/day 
days/year 

years 
kg 

days 

Description 
Chronic daily intake 
Incremental lifetime cancer risk 
Inhalation cancer slope factor 
Hazard quotient 
Inhalation reference dose 
Concentration of chemical in groundwater 
Concentration of chemical in shower water 

Calculated using shower model 
Respiration rate 
Exposure time 
Exposure frequency 
Exposure duration 
Body weight 
Averaging time, carcinogens 
Averaging time, noncarcinogens 

Industrial / Commercial 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
cs 

0.83 
0.25 
250 
25 
70 

25,550 
9,125 

Shower Carcinogens Noncarcinogens 
C Ca CSFi RfDi CD1 % Contrib. CD1 % Contrib. 

Parameter (m@J (mg/m3) l/(mg/kg/d) (mg/kg/d) (mg/kg/d) lLCR Total ILCR (mg/kg/d) HQ HI 

Benzene 0.0034 4.&lE-03 2.7E-02 1.7E-03 3.5E-06 9.4E-08 8.2% 9.8E-06 5.7E-03 1.3% 
Chloroform 0.016 1.80E-02 8.lE-02 8.6E-05 1.3E-05 l.lE-06 91.8% 3.7E-05 4.3E-01 98.7% 

Total ILCR: l .lE-06 100.0% Total HI: 4.3E-01 100.0% 

NOTES. A 
-- - Not applicable. 
NA - Toxicity criterion not available. 
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ORAL ABSORPTION EFFICIENCIES TAIBLE 
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h 
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b 
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b 
5.00~-03 

Nh 

Nh 

Nh 

NA 

Nh 
b 

2.omi-o2 
b 

IWE. 

Nh 

NA 

Nh 

Nh 

NA 

Nh 

NA 
b 

8.4OlJ.02 

rin 

2.40H.02 ' 

Nh 

Nh 

b 
9.lO1;,02 

b 
b.Bm-01 

l-able 6 I:lge J 



.,. 

Chtmirtl 

Dichlotoelhyltnc, IJ-crr. 

Dichlorocthylene, I.~,I!wI. 

Dichlorqdwrol. ),4. 

(;I c; I 
Abaorplion 

Oral HID (al#ltRlday) Oral Slope 
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I.WE-(Y2 c 
b 2 00042 
b 
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Nh 

MA 

NA 
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SHOWER MODEL RESULTS 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS. FUTURE SCENARIO 
RFSULTING FROM SHOWERING WIT11 WATER CONTAINING VOLATILECONSTITUENTS OF INTEHEST’ 
REASONABLE MAXIMUM EXPOSURE 
SITEBP(BUILDING JS AREA1 
MCB. CAMP LUEUNE. JACKSONVILLE. NORTH CAROLINA 

(I) Eslimntion of ove~sll mass transfer coemcienl, KL (cm&r): 

KL= liCllw+ RTMkg). 
whew 

H = Henry’s Lw Constwt (arm-eilhnol-Kj: 

(2) Adjustment or OVWHII mii)s msrer wmcient. KL, 
to rhowor waler t,mpwr,“rr: 

KaL= KL~(Tc’urY~Tr’uc~l”-0.S 

RT = Product of ideal gas constunt (8.ZE-SrUn-1n3/nwl-K) whom 

= W1CO2)‘(44/MWvw)“o.5; and 
kg = VOC-specitic gu-tilm mass wzmsfcr coenicisnt (cwbr) 

kliH20l”~I8/MWvcc~~5 

us i we, vircoriry al Ts (cp, 

where 
kKCO2~ = 20 cmlu 
kl(H201= 3cw cmhr 
MWvw = Moleeulilr wei@ of VOC. 

(3) Eslimillion of VOC co~wntralion leevhigrhower droplet, Cwd (I@): (4) Eslimnlton of VOC genortition rare in the shower ream, 

whcrc 
Cwd = Cw[ I-exp((-KaL%s)/MldJ] 

Cw = shower waver conwnlr&rs (ug;L): 
d = shower droplet diunutcr(nun): and 
1s = shower dmplcr dmp time (set). 

s (ugho-aio): 
S = (Cwd’FRGV 

where 

when 

* Chmr!owski. Fouler. 1987. 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS. FUTURESCfiNARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILECONSTITUENTS OF INTER,ZiT’ 
REASONABLEMAXIMUM EXPOSURE 
SITE 84 (BUILDING J AREA) 
MCB, CAMP LUEUNE JACKSONVILLE. NORTH CAROLINA 

(1) l?slim~tion olovwall nxw trnnsler coer”cienl, KL (cnuh,): 

KL= IA l/k1 + RT&lkg). 

kl(CO2, kg(H20) MW kl RT H KL 
COFC 

b 
,~WJll,l (cwilrl (gild) (clNhr~ (clnhrl (arm-ll~l,lal~lln,.,,~/,,~l.K ~c,,v,,,i 

6Cruclrc 20 3w 78.11364 15.01 1440.10 0.024 O.WSJS 14.36 
Chloroform 20 3cco 119.37704 12.14 1164.92 0.024 0.00367 Il.37 

(2) Adjustment of owwll miw trnnsler cwNlclenl, KL, to shower water ,a,,,p,a,u,e: 

KaL = KL](Tc*us)/(T~*uc)]“.O,~ 

KL TC TS UC 
COPC ~cwhr, (K) (Ki (CP) 

BelUQ% 14.36 293 318 0.01002 
Chlomfom, Il.37 293 318 0.01002 

(3) l%tlm”tion ol VOC EOWCIII~B~~O” lewingshower droplet, Cwd (uglL): 

05896 
0.J996 

KuL 
~cmm 

I .93 
I.53 

Cwd = Cw*]I-crp((-KuL*tr)/60*d)] 
= &(I-expiA)l 

C KuL IS d A 
COPC 

CXp(Al Cwd 
lOgIL ~cnvl~r, csec, (IlUlll (“p/L) 

Bc,IZc,r 3.4 1.93 2 I .0.064 0.938 0.21 
Chlomlon,, 16 I.53 2 I -0.051 0.950 0.80 

(4) blilnilliou or VOC generation we in Ihe shower room, S (us/&.n,in): 

S = (Cwd’FRIISV 

Call) = (SiR)lcxp(RDsl-l]*enp(-RI) for bDs 

COPC 

Benrene 
ChlOKhl”,, 

S R DS t RDr RI cxp(RDs) CXp(-RU WI1 cuw 
cughlO-lnmi (I his, (min) (min) lug/nil) ,l1@3, 

0.3s 0.008 IS 20 0.12 0.16 1.13 0.85 4.81 0 0048OS43 
1.33 0.008 IS 20 0.12 0.16 1.13 0.85 18.02 0.0180168 



,I : 

ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILE CONSTITUENTS OF INTEREST’ 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(1) Estimation of overall mass transfer coefficient, KL (cmhr): 

where 
KL = l/(l/kl + RT/Hkg), 

H = Henry’s Law Constant (atm-m3/mol-K); 
RT = product of ideal gas constant (8.2E-5atm-m3/mol-K) 

and absolute temperature (293K) 
= 0.024 atm-m3/mole; 

kl = VOC-specific liquid-film mass transfer coefficient (cm/hr); and 
= kl(C02)*(44/MWvoc)“0.5; and 

kg = VOC-specific gas-film mass transfer coefficient (cm/hr) 
kl(H20)*(18/MWvoc)“O.5 

where 
kl(C02) = 20 cmh 
kl(H20) = 3000 cmh 
MWvoc = Molecular weight of VOC. 

(3) Estimation of VOC concentration leaving shower droplet, Cwd (u&L): (4) Estimation of VOC generation rate in the shower room, 

where 
Cwd = Cw[l-exp((-KaL*ts)/GOd)] 

Cw = shower water concentrations (ug;L); 
d = shower droplet diameter (mm); and 
ts = shower droplet drop time (set). 

(5) Calculation of time-dependent indoor air concentration, Ca(t) (u&n3): 

where 
Ca(t) = (S/R)[wxp(RDs)-l]*exp(-Rt) for IDS 

Ds = shower duration (min); and 
t = time (min). 

(2) Adjustment of overall mass transfer coefficient, KL, 
to shower water temperature: 

KaL = KL[(Tc*us)l(Ts*uc)]“-0.5 

where 
KaL = adjusted overall mass transfer coefficient (cmlhr); 

Tc = calibration water temperature of KL (K); 
UC = water viscosity at Tc (cp); and 
us = water viscosity at Ts (cp). 

S (ug/m3-min): 
S = (Cwd*FR)/SV 

where 
FR = shower water flow rate (Urnin): and 
SV = shower room air volume (m3). 

* Chrostowski, Foster, 1987. 

Residential-m Risk Calcxls, Shower l/7/02 



ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILE: CONSTITUENTS OF INTEREST* 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(1) Estimation of overall mass transfer coefficient, KL (cm&): 

KL = l/(l/kl + RT/Hkg), 

COPC 

Benzene 
Chloroform 

kl(C02) kg(H20) MW kl kg RT H KL 
(cm/hr) (cfir) (g/mol) (cmw (cm/hr) (atm-m3/mol:ltm-m3/mol-k (cm&r) 

20 3000 78,11364 15.01 1440.10 0.024 0.00555 14.36 
20 3000 119.37704 12.14 1164.92 0.024 0.00367 II.37 

(2) Adjustment of overall mass transfer coefficient, KL, to shower water temperature: 

KaL = KL[(Tc*us)/(Ts*uc)]*-0.5 

KL Tc 
COPC (cmhr) W 

Benzene 14.36 293 318 0.01002 
Chloroform 11.37 293 318 0.01002 

(3) Estimation of VOC concentration leaving shower droplet, Cwd (Q/L): 

0.5996 
0.5996 

KaL 
(cm/h0 

1.93 
1.53 

Cwd = Cw*[l-exp((-KaL*ts)/bO*d)] 
= Cw( 1 -exp(A)) 

COPC 

Benzene 
Chloroform 

C KaL ts d A ~0.) Cwd 
(ug/L) (cm/hr) (se4 (mm) (q/L) 

3.4 1.93 2 1 -0.064 0.938 0.21 
16 1.53 2 1 -0.051 0.950 0.80 

Residen. lisk Calc.xls, Shower l/7/02 



ADULT AND YOUNG CHILD (AGES 1 TO 6 YEARS) RESIDENTS - FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILE CONSTITUENTS OF INTEREST* 
CENTRAL TENDENCY EXPOSURE 
SITE 84 (BUILDING 45 AREA) 
MCB, CAMP LEJEUNE - JACKSONVILLE, NORTH CAROLINA 

(4) Estimation of VOC generatiou rate in the shower room, S (ug/m3-min): 

S = (Cwd*FR)/SV 

COPC 

Benzene 
Chloroform 

Cwd FR sv S 
km (L/min) (M3) (ug/m3-min) 

0.21 10 6 0.35 
0.80 10 6 1.33 

(5) Calculation of time-dependent indoor air concentration, Ca(t) (ug/m3): 

Ca(t) = (S/R)[exp(RDs)-l]*exp(-Rt) for t>Ds 

COPC 

Benzene 
Chloroform 

S R Ds t RDs Rt exp(RDs) exp(-Rt) CW Q(t) 
(ug/m3-min) (l/min) (min) (min) (ug/m3) (Wm3) 

0.35 0.008 15 20 0.12 0.16 1.13 0.85 4.81 0.00480543 
1.33 0.008 15 20 0.12 0.16 1.13 0.85 18.02 0.0180168 

Residential-CT Risk Calc.xls, Shower I/7/02 



AD”LTlNDUSTRlAL/COMMERCIAL WORKER. FUTURESCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILECONSTITUENTS OF INTEREST’ 
REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) 
MCB. CAMP LEJEUNE. JACKSONVILLE. NORTH CAROLINA 

l Chmwwski. Foswr. 1987 



ADULT INDUSTRIAL/COMMERCIAL WORKER. FUTURE SCENARIO 
RESULTING FROM SHOWERING WITH WATER CONTAINING VOLATILECONSTITUENTS OF INTEREST’ 
REASONABLEMAXIMUM EXPOSURE 
SITE84 (BUILDING 45 AREA) 
MCB. CAMP LEJEUNE- JACKSONVILLE, NORTH CAROLINA 

KL= I/(l/kl+ RT,Hkg). 

kl(C02) kg(H20) MW w kg RT H KL 
COFC ccwhrt (cwl,rl @wl) CCdV) (cn41r) ~ulm-m3/~ml)a~n-~~3hlal-K ~cwhhrl 

Bclucnc 20 3m 78.11364 15.01 1440.10 0.024 O.oOSSJ 14.36 
Chlomfom1 20 3ooo 119.37704 12.14 1164.92 0.024 0.00167 II.37 

(2) Adjustment of overall m;us Lransfer coefflcienl, KL, lo shower w.ar fempraill~r~: 

KL TC TS UC 
COK ,cwhr, (K) fK) (CP) 

BCN.Cne 14.36 293 318 0.01002 
chlomfonn I I .37 293 31s 0.01002 

(3) Estimation of VOC concenlralion learing shower droplet, Cwd (U&/L): 

us KuL 
(CP) ccnvhrl 

OS996 I .93 
03996 I..53 

Cwd = Cw’Il-cxp((-KuL*tr)/60*d)) 
= Cw(l-cxjXA1, 

C KsL ,E d A ati Cwd 
cot% Q/L., lcllvhrl (XC1 (IlUll, (U$‘L) 

Bcnzcnc 3.4 t .93 2 I .0.064 0.938 0.2 I 
Chbmfonn 16 I..53 2 I .O.OSl 0.950 0.80 

(4) Er,,malion of VOC genewiot, K,,D in the shower rwm, S (,,&,,3-ml”): 

S =ICW~‘FRI/SV 

S R Dr t RDS RI exp(RDs) CXp(.RI) CW Co(t) 
cope ~ug/m&ninl ~Ihnia) fIdd hlh) (Ugh1C.l , I”gh.3 I 

BCnZenC 0 35 nom !S 20 0.:: a.:: i.i3 085 4.8i  ̂ ^̂  .̂ ^_ ._ “.WW34, 
Chlomfonn 1.33 O.WB 15 20 0.12 0.16 I.13 0.85 18.02 0.0180168 
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TABLE 1 A 
SELECTION OF EXPOSURE PATHWAYS 

SITE X4 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario 
Timeframe 

Current 

Medium 

Surface Soil 

Groundwater 

Surface Water 

Sediment 

Exposure Exposure 
Medium Point 

Surface Soil Surface Soil 

Air Fugitive Dusts 

Groundwater Groundwater 

Air Volatiles in groundwater 

Surface Water Surface Water 

Sediment Sediment 

Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Population Age Route Off-Site Analysis of Exposure Pathway 

Military Base Personnel Adult 
Ingestion 
Dermal 

On-site Quant Personnel may access site for work/training related activitie! 

Recreational Users 
Adult and Ingestion 

Adolescent Dermal 
On-site Quant Visiting park area. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Military Base Personnel Adult Inhalation On-site Quant Personnel may access site for work/training related activitie: 

Recreational Users 
Adult and 

Adolescent 
Inhalation On-site Quant Visiting park area. 

Residents 
Adult and 

Young Child 
Inhalation On-site Quant Potential future residential development. 

Residents 
Adult and Ingestion 

Young Child Dermai 
On-site Quant Potential future residential development. 

Residents Adult Inhalation On-site Quant Potential future residential development. 

Military Base Personnel Adult 
Ingestion 
Dermal 

On-site Quant Personnel may access site for work/training related activitie! 

Recreational Users 
Adult and Ingestion 

Adolescent Dermal 
On-site Quant Visiting park area. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Construction Workers Adult 
Ingestion 

On-site 
Excavation, construction activities for potential future 

Dermal 
Quant 

development. 

Residents 
Adult and Ingestion 

Youne Child Dermal 
On-site Quant Potential future residential development. 

Page 1 of 4 Exposure Pathway 



TABLE 1 A (Continued) 
SELECTION OF EXPOSURE PATHWAYS 

SITE X4 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario 
Timeframe 

Future 

Medium 

Surface Soil 

Subsurface Soil 

Groundwater 

Surface Water 

Sediment 

Exposure Exposure 
Medium Point 

Surface Soil Surface Soil 

Air Fugitive Dusts 

Subsurface Soil Subsurface Soil 

Air Fugitive Dusts 

Groundwater Groundwater 

Air Volatiles in groundwater 

Surface Water Surface Water 

Sediment Sediment 

Receptor Exposure On-Site/ Receptor Type of Rationale for Selection or Exclusion 
Population Age Route Off-Site Analysis of Exposure Pathway 

Industrial I Commercial 
Workers 

Adult 
Ingestion 
Dermal 

On-site Quant Groundskeeping activities 

Construction Workers Adult 
Ingestion 
Dermal 

On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Industrial / Commercial 
Workers 

Adult Inhalation On-site Quant Groundskeeping activities 

Construction Workers Adult Inhalation On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and 

Young Child 
Inhalation On-site Quant Potential future residential development. 

Construction Workers Adult 
Ingestion 
Dermal 

On-site Quant 
Excavation, construction activities for potential future 
development. 

Construction Workers Adult Inhalation On-site Quant 
Excavation, construction activities for potential future 
development. 

Industrial / Commercial 
Adult 

Ingestion 
Workers Dermal 

On-site Quant Groundskeeping activities 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Industrial / Commercial 
Workers 

Adult Inhalation On-site Quant Groundskeeping activities 

Residents Adult Inhalation On-site Quant Potential future residential development. 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 
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TABLE 1B 
SELECTION OF EXPOSURE PATHWAYS 

SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario 
Timeframe 

Current 

Medium 

Surface Soil 

Groundwater 

Surface Water 

Sediment 

Exposure Exposure 
Medium Point 

Surface Soil Surface Soil 

Air Fugitive Dusts 

Groundwater Groundwater 

Air Volatiles in groundwater 

Surface Water Surface Water 

Sediment Sediment 

Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Population Age Route Off-Site Analysis of Exposure Pathway 

Military Base Personnel Adult 
Ingestion 
Dermal 

On-site Quant Personnel may access site for work/training related activitie: 

Recreational Users 
Adult and Ingestion 

Adolescent Dermal 
On-site Quant Visiting park area. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Military Base Personnel Adult Inhalation On-site Quant Personnel may access site for work/training related activitie 

Recreational Users 
Adult and 

Adolescent 
Inhalation On-site Quant Visiting park area. 

Residents 
Adult and 

Young Child 
Inhalation On-site Quant Potential future residential development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Residents Adult Inhalation On-site Quant Potential future residential development. 

Military Base Personnel Adult 
Ingestion 
Dermal 

On-site Quant Personnel may access site for work/training related activitie 

Recreational Users 
Adult and Ingestion 

Adolescent Dermal 
On-site Quant Visiting park area. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Construction Workers Adult 
Ingestion 

On-site 
Excavation, construction activities for potential future 

Dermal 
Quant 

development. 

Residents 
Adult and Ingestion 

Youne Child Dermal 
On-site Quant Potential future residential development. 
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TABLE 1 B (Continued) 
SELECTION OF EXPOSURE PATHWAYS 

SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario 
Timeframe 

Future 

Medium 

Surface Soil 

Subsurface Soil 

Groundwater 

Surface Water 

Sediment 

Exposure Exposure 
Medium Point 

Surface Soil Surface Soil 

Air Fugitive Dusts 

Subsurface Soil Subsurface Soil 

Air Fugitive Dusts 

Groundwater Groundwater 

Air Volatiles in groundwater 

Surface Water Surface Water 

Sediment Sediment 

Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Population Age Route Off-Site Analysis of Exposure Pathway 

Industrial I Commercial 
Workers 

Adult 
Ingestion 
Dermal 

On-site Quant Groundskeeping activities 

Construction Workers Adult 
Ingestion 
Dermal 

On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Industrial I Commercial 
Workers 

Adult Inhalation On-site Quant Groundskeeping activities 

Construction Workers Adult Inhalation On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and 

Young Child 
Inhalation On-site Quant Potential future residential development. 

Construction Workers Adult 
Ingestion 
Dermal 

On-site Quant 
Excavation, construction activities for potential future 
development. 

Construction Workers Adult Inhalation On-site Quant 
Excavation, construction activities for potential future 
development. 

Industrial / Commercial 
Workers 

Adult 
Ingestion 
Dermal 

On-site Quant Groundskeeping activities 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Industrial / Commercial 
Workers 

Adult Inhalation On-site Quant Groundskeeping activities 

Residents Adult Inhalation On-site Quant Potential future residential development. 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 

Construction Workers Adult Dermal On-site Quant 
Excavation, construction activities for potential future 
development. 

Residents 
Adult and Ingestion 

Young Child Dermal 
On-site Quant Potential future residential development. 
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TABLEZ.lA 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

CAS ChelIliCal 

Number 

t 

VOLATILES (@kg) 
78-93-3 ‘&Butanot~e (MEK) 
67-64-1 Acetone 
100-41-4 Ethylbenzene 

1330-20-7 Xylenes. total 
SEMIVOLATILES (udkg) 

91-57-6 2.Methylnaphthalene 
83-32-9 Acenaphtherrr 
120-12-7 Anthracene 
56-55-3 Benzo(a)anthracene 
50-32-g Benzo(a)pyrette 
205-99-2 Benzo(b)fluortthene 
191-24-Z Benzo(g.h,i)perylene 
207-08-g Benzo(k)t~uor;ulthene 
117-81-7 Bis(2-ethylhexyl)phthalate 
86-74-8 Carbazole 
218-01-9 Chrysene 
53-70-3 Dibenz(a.h)anthracene 
132-64-g Dibenzofuran 
206-44-O Fluoranthene 
86-73-7 Fluorene 
71-47-4 Hexachlorocyclopentadiene 
193-39-5 Indeno(l.2.3.cd)pyrene 
91-20-3 Naphthalene 
85-01-8 Phenanthreoe 
129-00-O Pyrene 

PCBs WW 
72-54-8 4.4’-DDD 
72-55-9 4.4-DDE 
50-29-3 4,4’-DDT 
319-84-6 BHC. alpha- 

5103-71-9 Chlordwe, aipha- 
5103-74-2 Chlordane. gamma- 

60-57-l Dieldrin 
1031-07-8 Endosulfan Sulfate 
72-20-g Endritt 

7421-93-4 Endrin Aldehyde 
53494-70-S Endritt Ketone 

Minimum 

6.9 
40 

330 

8.7 

120 

140 
210 
520 

470 
540 

74 
340 
380 

130 
560 

70 
84 

1,200 
130 

410 
250 
140 
910 
760 

3.2 
2.9625 

1.9 
21 
2 

3.5125 
3.5 

3.2 
3.6225 

4.5 
1.7 

1.5 
4.2 

1.9 
56 

51,000 
18 

linimun 
r.hlitiet 

Maximum 
:ottcentratiot 

6.9 
40 

330 
120 

92,000 
20,coO 

56,OGG 

190.000 
150,OGO 
170,ooo 
55,ooo 
120.000 

380 
38.000 
180,OtXI 
17,cal 

8,900 
3cQcw 

19,000 
410 

59,ooo 
7,500 

180,OQO 
250.003 

3.cQO 
58 

190 
21 

48,000 

58,ooO 
320 
40 

3.6225 
61 
26 

22,Ocil 
4,500 

79 

160,ooO 
51.000 

200,Oca 

rIaximur 
Qualifiel 

J 
J 
J 
J 

J 

J 
J 

J 
J 

J 
J 

J 

J 

J 

J 
J 
J 
J 

J 
J 

Units 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Location 
of Maximum 

Concentration 

Detectior 
Frequent: 

Range of :oncentration 
Detection Used for 

Limits Screening 

- 
Background 

Value (” 
Screening 01 

Toxicity Value 
Potential Potential 
rRAR/l’Bl ~RARITB( 

Value SOWCIZ 

- 

IR84.MW20-OfJ 112.5 2.7U - 1 IOU 6.9 NA 7.30EtO5 N NIA NIA 

84.MWIS-00 l/25 2.lU _ 14OOu 40 NA 1.60EtO5 N NIA NIA 

lR84-DP82-00 ins 0.58U _ 1.5U 330 NA 2.30E+OS S NIA N/A 

IR84-DP82-00 2125 1.9u - 2.2u 120 NA 2.10EtOS S N/A NIA 

IR84-DP84.00 3125 SOU - 67oOU 92.000 NA 5.60843 N”’ N/A NIA 

IR84-DP46.00 8125 53u - 59ou 20.000 NA 3.70E+O5 N NIA NIA 

IR84.DP46.00 8l25 5lU-56OU 56,000 NA 2.2OEtQ6 N NIA NIA 

IR84-DP46-00 8125 57U - 630U 190,000 NA 6.20842 C N/A NIA 
IR84-DP46-00 7125 63U - 17OOU 150,000 NA 6.20E+01 C N/A NIA 

IR84-DP46-00 7l25 61U _ 1603U t 70,oGQ NA 6.20E+O2 C N/A NIA 

lR84.DP46-00 9125 57U _ 630U 55,ooo NA 2.30EtOS N”’ N/A N/A 

IR84-DP46-00 7r25 55u - 15OOu 120,000 NA 6.20EtO3 C NIA NIA 
IR84-MW20-00 1125 56lJ _ 76GOU 380 NA 3.SOE+O4 C NIA NIA 

IR84.DP46-00 7125 54u - 14oou 38,OCiI NA 2.40EtO4 C NIA NIA 

IR84-DP46-00 8125 48U _ 53OU 180,OM) NA 6.20EtO4 C N/A N/A 

IR84-DP46.00 7l25 53U - 14OOU 17.000 NA 6.2OE+ol C NIA N/A 

IR84-DP46-M) 7125 52u _ 14w.J 8,900 NA 2.908+04 N NIA N/A 
IR84-DP46-00 8fZ5 59U - 640U 3OQ,wl NA 2.30&05 N NIA NIA 
IR84-DP46-Ml 9m 5ou. 59u 19,000 NA 2.608+05 N NIA NIA 

IR84.DP47-00 II25 63U. 8400U 410 NA 4.2OEtO4 N N/A NIA 

lR84-DP46-00 7125 73u - 19cOu 59.000 NA 6.2OEtO2 C NIA NIA 
IR84-DP46.00 5125 SlU - 14COU 7,500 NA 5.60E+03 N NIA NIA 

IR84-DP46-00 9125 54U. 63.5U 180,000 NA 2.30Ei.05 N”’ NIA NIA 

IR84-DP46.00 8125 53u - 59ou 250,000 NA 2.30E+O5 N N/A N/A 

IR84-DP47-00 7/23 0.83U - 890U 3.ooo 
lR84-DP49-00 7123 0.6U - 640U 58 
lR84-DP49.00 1123 1.4u _ 15OOu 190 
IR84-DP82-00 II23 0.48U - 520U 21 
IR84-DP47-00 10123 0.62U _ 6.8U 48,000 
IR84-DP47-Gil 10123 0.6U _ 6.5U 58,ooO 
IR84-DP49-00 8123 1.6U - 17OOU 320 
lR84.DP82-00 s/24 0.29U - 320U 40 

IR84-MW20.00 1123 0.64U _ 690U 3.6225 
IR84-DP82-00 7i24 1.6U - 17OOU 61 
IR84.DP81-00 S/24 0.2711- 29011 26 
IR84-DP47-00 8/23 0.65U - 7U 22,000 
IR84-DP47.00 6123 0.69U - 7.6U 4,500 
lR84-DP82-00 7124 0.86U - 920U 79 

IR84-DP47-00 4l91 4.8U. 18CGOLJ 16O,OO+l 
IR84-DP53.00 II91 21U - 18OOOU 51.000 
IR84-SB27-01 64191 7.8U _ 42oOU 200,000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 

2.4OE+O3 C N/A N/A 
1.7OE+O3 C NIA NIA 

I .70E+03 C N/A N/A 
9.OOE+01 C N/A NIA 
I .60E+03 C “I NIA NIA 
1.60E+O3 C”’ NIA NIA 
3.00EtOl C NIA NIA 
3.70EiO4 N ‘“’ N/A N/A 
1.80E+O3 N NIA NIA 
1.80EtO3 N “’ NIA NIA 
!.8OE+O3 N”’ N/A WA 
l.lOE+O? C NIA N/A 
S.30EtOI C NIA NIA 
3.10E+04 N N/A NIA 
2.20842 C N/A N/A 
2.208+02 C N/A NIA 

2.2OEtO2 C NIA NIA 

COPC Rationale for t3) 
Rag Contaminant 

Deletion 
or Selection 

BSL 
BSL 
BSL 
BSL 

ASL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
ASL 
BSL 
ASL 
ASL 
ASL 
BSL 
ASL 
BSL 
BSL 
ASL 
ASL 
BSL 
ASL 

ASL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
BSL 
ASL 
ASL 
ASL 

COFC & EFC. SS-Cl Page I of I3 



TABLE 2.lA (Continued) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

IR84-MW20-00 
IR84-DP49-CO 
IR84-DP49-00 

0.52UJ - 0.6UJ 
0.32U _ 0.32U 

0.045u - 0.049u 

IR84.DP49.00 
IR84-MWZO-00 
IR84-DP49.00 

IR84-DP49.00 
IR84-DP74-00 

IR84-DP74.00 
IR84-DPSO-00 

(1) MCB Catw Lejeunc Base Background Study, Final (Baker, 2001): 2 * Mean (l/2 nondetects) 
(2) All non-carcinogenic criteria were divided by 10 to account for potential additive effects of chemicals 

USEPA Region IX COC Screening Value (derived from USEPA Region IX PRG Table) 
(3) Rationale Codes Selection Reason: No Screening Criteria (NSC) 

Above Screening Levels (ASL) 
Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(4) No detection limits given; analyte detected in every sample 
(5) Screening values for naphthalene used as a surrogate 
(6) Screening value for pyrene used as a surrogate. 
(7) Screening value for chlordsw used as a surrogate. 
(8) Screerii~~g value for endosulfan used as a surrogate. 
(9) Scxening value for endrin used as a surrogate. 

(10) Action level for lead. 

Definitions: N/A = Not applicable 
NA = Not Analyzed 
ND = Not Detected 
COPC = Chemical of Potential Concern 
ARAIUTBC = @icable or Relevant and appropriate RequirewwTo Be Considered 

J - Analyte present - Reported value is estimated 
Delete NJ - Presumptive evidence for the presence of the material at an estimated value 

* = (Inorganics) Duplicate analysis was not within control limits 
U -Not detected 
UJ _ Reported quantitation limit is qualified as estimated 

C = Carcinogenic 
N = Non-Carcinogenic 
S = Soil Saturation 

mg/kg = milligrams per kilogram 
@kg = microgram per kilogram 

COFc&E -2 PL. 13 6/6/22002 



TABLE 2. IB 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTtAL CONCERN 

SITE 84 (BUILDING 45 AREA). AFTER NON-TCRA 
MCB CAMP LEJEIJNE 

JACKSONVILLE, NORTH CAROLINA 

Medium: Sulfaace Soil 

2-Butnone (MEK) IR84-MW20-00 

IR84-DP82-00 

2.Methylnaphthatene IR84-DP84-00 
IR84-DP84-00 

Benzo(a)anthracene 

IR84-MW20-@I 

IR84-DP82.CO 
IR84-MW20-CO 
IR84-DP83.00 
IR84-DP82-BO 

IR84-MW20-00 
IR84-DP82-00 

12672-29-6 Arc&r-1248 56 
11096-82-S Aroclor-1260 18 

56 rtwb IR84-DP20.00 IfI7 4.8U - 18OoOU 56 NA 2.2OEtO2 C N/A N/A NO BSL 
J 200.000 PpncE IR84-SB27-01 xv77 7.8U - 140U 200,000 NA 2.2OEtO2 C N/A N/A gg$$$ ASL 

COFC & EK. SS-Cl 6/6/2CO2 



TABLE 2.10 (Continued) 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

CAS 
Number 

Chemical 

7440-39-3 Barium 
7440-43-g Cadmium 
7440-70-2 Cal&ml 
7440-47-3 Chromiwn 
7440-48-4 Cobalt 
7440-50-8 Copper 
7439-89-6 Iron 
7439-92-t Lead 
7439-95-4 Magnesium 
7439-96-S Manganese 
7439-97-6 Mercury 
7440-02-o Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Minitnum 
:oncentration 

Maximutn 
:oncentration 

- 

0.66 J 2 
0.64 J 6.7 

3 J 24.6 
0.115s J 0.23 

109 3 17,900 
1.7 7.5 

0.18 J 0.41 
0.35 J 28.4 
950 3,480 
I.8 65.4 

47.3 J 347 
2.7 IS.9 

0.015 J 0.2 
0.46 J 2.6 
70.2 1 258 

0.365 J 0.61 
2.5 J 10.4 
1.3 J 40.7 

- 

(I) MCB Calq Lejeune Base Background Study. Final (Baker. 2001): 2 * Mean (112 “ondetects) 
(2) Ail non-carcinogenic criteria were divided by 10 to account for potential additive effects of chemicals 

USEPA Region IX COC Screening Value (derived from USEPA Region IX PRG Table) 
(3) Rationale Codes Selectio” Reason: Above Screening Levels (ASL) 

Deletion Reason: Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(4) No detection limits give”; walyte detected in every sample. 
(5) Screenhtg values for naphthalene used as a surrogate 
(6) Screening value for pyrene used as a surrogate. 
(7) Screening value for chlordane used as a surrogate. 
(8) Screening value for endasulfa” used as a surrogate. 
(9) Screening value for endrin used as a surrogate. 

(IO) Actio” level for Irad. 

Units Location 
of Maximum 

Concentration 

iR84-DP84-00 
84-MW17-00 
IR84.DP84.00 
IR84.DP82.00 
IRB4-DP82-00 
IR84-DP76-00 
IR84-DP74.00 
IR84-DP84-00 

lR84-MWZO-00 
IR84-DP82-00 
IR84-DP82-00 
IR84-DP83-00 
IR84-DP74-00 
IR84-DP84.00 
IR84.DP76-CO 
IR84.DP74.00 
IR84-DP76-00 
IR84.DP82.00 

- 
Detection 
Frequent! 

Range of :o”centration 
Detection Used for 

Limits Screerling 

3ackground Screening iz) 
Value (I’ Toxicity Value 

s/13 
11113 
11113 
4113 
13113 
13/13 
11113 
13/13 
13113 
13/13 
13113 
13113 
7113 
13113 
7/13 
2113 
1303 
13113 

- 

0.52UJ _ 0.6UJ 2 
0.32U - 0.32U 6.7 

6.3U - 9.8-U 24.6 
0.046U - 0.049U 0.23 

(4) 17,900 
(4) 7.5 

O.l6U-0.17U 0.41 
(4 28.4 
(4) 3,480 
(4) 65.4 
(4) 347 
(4) 15.9 

0.0089u~ 0.009su 0.2 
(4) 2.6 

34.w .7s.9u 258 
0.33u _ 0.43u 0.61 

(4) 10.4 
(4) 40.7 

0.3934 3.10E+00 N N/A 
0.5108 3.90E.01 C N/A 
10.6444 5.40EtO2 N N/A 
0.0278 3.7OE+OO N N/A 

1462.2764 N/A N/A 
4.5002 2.10E+O2 C N/A 
0.2302 4.708+02 N NIA 
5.2188 2.90EtO2 N NIA 

1737.4264 2.30EtO3 N N/A 
10.4738 4.COE+O2 N “’ N/A 

211.5692 N/A N/A 
11.3294 1.80E+02 N N/A 
0.0732 2.30EtOO N N/A 
1.0454 1.60EtO2 N N/A 

89.1538 N/A N/A 
0.3194 3.9OEtOI N N/A 
5.9918 5SOE+OI N N/A 
10.748 2.30EtO3 N N/A 

Definitions: N/A = Not applicable 
NA = Not Analyzed 
COPC = Chemical of Potential Concern 
ARAWBC = arplicable or Relevant ;Ind xpropriate Requirementfro Be Considered 

J - Analyte present - Reported value is estimated 
* = (Inorganics) Duplicate analysis was not within control limits 
U-Not detected 
UJ - Reported q”antitation limit is qualified as estimatrd 

C = Carcinogenic 
N = Non-Carcinogenic 
S = Soil Saturation 

mglkg = milligrams per kilograln 
“g/kg = microgram per kilogram 

- 
Potential 
.RAR,‘l-BC 

Value 

Potential 
&AR/l-B< 

SOWX 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

- 

COPC 
Flag 

NO 
NO 

NO 
NO 

&& 

NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 

Rationale for 0) 
Co”talnl”ant 

Deletion 
or Selection 

BSL 
ASL 
BSL 
BSL 
NUT 
BSL 
BSL 
BSL 
ASL 
BSL 
NUT 
BSL 
BSL 
BSL 
NUT 
BSL 
BSL 
BSL 



edium: Subsurface Soil 

TABLE 2.2A 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

CAS 
NUlIhX 

Chemical 

VOLATILES @/kg) 
540-59-o 1,2-Dichloroethene (total) 
78-93-3 2-Butanone (MEK) 
67-64-I Acetone 
71-43-2 Benzene 
67-66-3 Chloroform 
100-41-4 Ethylbenzene 
75-09-2 Methyleoe Chloride 
100-42-S Styrene 
108-88-3 Toluene 

1330-20-7 Xylenes. total 
SEMIVOLATILES (ugntg) 

91-57-6 I-Methylnaphthalene 
83-32-9 Acenaphthene 
120-12-7 Anthracene 
56-55-3 Betlzo(a)anthrace~le 
50-32-S Benzo(a)pyrene 
205-99-2 Benzo(b)fluoranthene 
191-24-2 Benzo(g,h.i)perylrne 
207-08-g Bento(k)fluorantheoe 
111-91-I Bis(2-chloroethoxy)nwhane 
117-81-7 Bis(2-ethylhexyl)phthalate 
86-74-8 Carbazole 

218-01-9 Chrysene 
53-70-3 Dibeoz(a.h)anthraFene 
132-64-9 Dibenzofuran 
206-44-o Fluoranthene 
86-73-7 Fluorene 
77-47-4 Hexachlorocyclopentadiene 
193-39-5 Illdello(l.2.3.cd)pyrene 
91-20-3 Naphthalene 
85-01-8 Pheoaothreoe 
85-44-9 Phthalic anhydride 
129M)-0 Pyrene 

PESTICIDES I PCBs &/kg) 
72-54-8 4.4’.DDD 
72-55-g 4.4’-DDE 
so-293 4,4’-DDT 
3 19-85-7 BHC. beta- 

MhlilIlUtTl 
Concentration 

l.CQO 
61 
190 
640 
590 
68 
65 
280 
54 
91 
110 
57 
98 
160 
14 
61 
94 

340 
55 
150 
120 
69 

1.1675 
1.155 
2.5 
1.7 
5.9 
6.3 
1.4 
10 
1.6 
63 
2.9 

47,cOc 
5,om 

13 

linimua 
&alifier 

I 
J 
1 
J 
J 
J 
J 
J 
J 
J 
J 

NJ 
J 

Maximum 
:oncentratiol 

91 
3.8 
18 

160 
0.98 
I.300 
1.3 
2.1 
75 

3.100 

27,OQO 
950 
830 

3.wQ 
2,600 
2,800 
1,200 
1,700 
54 

1,800 
480 

3,100 
430 

1.300 
4,800 
1,500 
94 

1.200 
8.500 
3,400 
170 

4,100 

46 
16 

120 
1.7 

14,000 
18,CCO 

2.4 
10 

6.900 
200 
24 

47,000 
5.ooo 

45,Oca 

daximur 
QUdifiCl 

J 
J 
1 
J 
J 

I 
J 
J 

J 
J 

J 

J 
J 

J 
J 

J 
NJ 

J 

J 
J 
J 

J 

J 
J 

Units Location 
of Maximum 

Concentration 

Detection 
Frequeoc: 

Range of Zoncentration 
Detection Used for 

Limits Screening 

- 
3ackground 

value 1’) 
Screening 0) 

Toxicity Value 

lR84-DP82-04 l/23 1.3lJ. 93u 91 NA 4.308+03 N” 
lR84-MW21-04 l/2.3 2.6U - 26OU 3.8 NA 7.30E+O5 N 
lR84-MW21-04 20.3 2u - 94OU 18 NA 1.60E+OS N 
84-MW 15.04 2f23 0.62U _ 54U 160 NA 6.50842 C 

IR84-MW22-02 l/23 0.81U - 32U 0.98 NA 2.4OEtO2 C 
lR84-DP75-0.5 s/23 0.56U - 15U 1.300 NA 2.308+05 S 
lR84-DP78-03 1123 I .2U - 270U 1.3 NA 8.908+03 C 

lR84.MW23-01 1123 0.47u - 54u 2.1 NA 1.70EtO6 S 
IR84-DP75-05 l/23 0.5u - 31ou 75 NA 5.20E+05 S 
lR84-DP75-05 4l23 1.8U - 63U 3,100 NA 2.10E+OS S 

84-MW 15-04 3l31 5ou 13ou 27,ooO NA 5.608+03 N” 
IR84-DPlS-03 4r31 53U - 640U 950 NA 3.7OEtOS N 
lR84-DP46.02 313 I 51U-630U 830 NA 2.20Ec06 N 
lR84-DP46.02 3/31 57u - 7OOu 3.OQO NA 6.2OEtO2 C 
lR84-DP46-02 313 I 63U. 770U 2.600 NA 6.20E+Ol C 
lR84-DP46-02 s/31 6OU _ 740U 2,800 NA 6.2OEtO2 C 
lR84-DP46-02 s/31 s7u - 7oou 1.200 NA 2.30E+O5 N” 
lR84.DP46-02 3i31 55U - 680U 1,700 NA 6.208+03 C 
lR84-DPSl-04 l/31 49U _ 600U 54 NA N/A 

lR84-MW22-02 7l31 56U - 69OU 1,XOQ NA 3.50E+Q4 C 
lR84-DP461)2 3l31 54u - 66OU 480 NA 2.4OEtO4 C 
lR84-DP4602 s/3 1 48U - 59OU 3,100 NA 6.2OEtO4 C 
lR84-DP46.02 313 1 S3U - 65OU 430 NA 6.20E+OI C 
IR84-DP15-03 3/31 52U - 620U 1,300 NA 2.9OEtO4 N 
lR84-DP46-02 5i31 58U - 720U 4,800 NA 2.308+05 N 
lR84.DP15-03 5i31 SOU - 600U 1,500 NA 2.6OEtO5 N 
lR84-DP47.01 l/31 63U _ 770U 94 NA 4.2OE+O4 N 
lR84-DP46.02 301 73U - 890U 1,200 NA 6.20842 C 
84.MW IS-04 4131 SlU- 140u 8.500 NA 5.6OEtO3 N 

4-MW15-04,lR84-DPlS-0: 6i31 54u _ 78U 3.400 NA 2.3OEtO5 N”, 
lR84.SB04.02 2i2 (4) 170 NA l.OOEtO8 M 
lR84-DP46-02 S/31 53U - 65OU 4,100 NA 2.30EtO5 N 

lR84-DP45-03 7i31 0.82U - 88OU 46 NA 2.40E+O3 C 
lR84-DP52-01 5i31 0.59U - 63OU 16 NA 1.70EtO3 C 
lR84-DPS2-01 x31 1.4u - 14caJ 120 NA 1.70Ei.03 C 
84-MW 17-07 l/31 0.48U - 5 IOU 1.7 NA 3.2OEtO2 C 
lR84-DP47-01 701 0.61U - 3.8U 14,ocQ NA 1.60EtO3 C “’ 
lR84-DP47-01 701 0.59U - 3.6U 18,GQO NA I .60EtO3 C ‘I’ 
lR84-SBOI-02 3/31 1.6U- 17oOU 2.4 NA 3.OOE+OI C 
lR84-DP15-03 Ii31 1.6U _ 17COU 10 NA 1.8OE+O3 N W’ 
lR84-DP47-01 6i31 0.64U - 3.9U 6.900 NA l.lOE+02 C 
lR84-DP46-02 2l31 0.69U _ 730U 200 NA 5.30EtOl C 
lR84.DPlS-03 3i31 0.85U - 910U 24 NA 3.10EtO4 N 
lR84-DP47-01 II37 4.8U - 53OU 47,000 NA 2.208+02 C 
lR84.DP46-02 if37 21U-23COU 5,000 NA 2.208+02 C 
lR84.DPIS-02 1 If37 7.8U - 820U 45,OQo NA 2.2OEtO2 C 

Potential 
,RAlUl-Bt 

Value 

NIA 

NIA 

N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 

N/A 
NIA 

N/A 

NIA 
NIA 
N/A 

NIA 
N/A 
N/A 

NIA 
N/A 
NIA 
NIA 

N/A 
NIA 
N/A 

NIA 
N/A 
N/A 
NIA 

NIA 

N/A 

NIA 

NIA 
N/A 

NIA 

NIA 
N/A 

N/A 
NIA 
N/A 

NIA 
N/A 

NIA 
NIA 

NIA 

- 
Potential 

IRMB( 
Source 

NIA 
N/A 

N/A 
NIA 
NIA 
N/A 
NIA 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
NIA 

NIA 

NIA 

NIA 
NIA 
N/A 
NIA 
N/A 

N/A 

NIA 
NIA 

N/A 
NIA 
N/A 
N/A 
NIA 

NIA 
NIA 

N/A 

NIA 
N/A 
N/A 

NIA 
NIA 
N/A 

N/A 
NIA 
N/A 

NIA 
NIA 

NIA 

NIA 
NIA 

COPC 
Flag 

NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 

NO 
NO 

,. ” 

NO 

NO 

& 

NO” 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

Rationale for (I 
Contaminant 

Deletion 
or Selection 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

ASL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 

CHEM 
NSC 
BSL 

CHEM 
CHEM 

ASL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
BSL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
BSL 
BSL 
ASL 
ASL 
BSL 
ASL 
ASL 
ASL 



TABLE 2.2A (Continued) 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario Timframx Future 

Exposure Point: Subsurface Soil 

of Maximum 
Concentration 

iR84-DPl5-03 
IR84-DPl5.03 

IR84-DP77-03 
IR84-DPIS-03 
IR84-DP15-03 
IR84-DP49-01 
IR84.DP15-03 
IR84-DP49-01 
IR84.SB03.02 
IR84-DP45-03 
IR84-DPS2-01 
IR84-DPSO-01 
lR84-DPl5-03 
lR84.DP49-01 
lR84.SB03-02 
lR84-SB03-02 
lR84.DP46-02 
IR84-DPSO-01 
IR84-DP77-03 
IR84-SB03-02 
IR84-SB03-02 
lR84-SB03.02 
IR84-DPIS-03 

0.16U.0.19U 

0.0088U -0.01u 
0.32U - 0.32U 
32.9U_ 79.8U 

52.lU - 75.4u 
0.52.u - 0.7su 

(I) MCB Camp lxjeuoe Base Background Study. Final (Baker, 2001): 2 * Mean (l/2 nondetects) 
(2) All non-carcioogenic criteria were divided by IO to account for potential additive effects of chemicals 

USEPA Region IX COC Screening Value (derived from USEPA Region IX PRG Table) 
(3) Ratiooale Codes Selection Reason: Sam chemical class (CHEM) 

No Screening Criteria (NSC) 
Above Screening Levels (ASL) 

Deletion Reason: Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(4) No detection limits given; analyte detected in every sample. 
(5) Screening value for I .2-dichloroethene (cis) used as a surrogate. 
(6) Screeoing values for naphthalene used as a surrogate 
(7) Screening value for pyrene used as a surrogate. 
(8) Screening value for chlordane used as a surrogate. 
(9) Screening value for endrin used as a surrogate. 

(IO) Action level for lead. 

N/A = Not applicable 
NA = Not Analyzed 
ND = Not Detected 
COPC = Chemical of Potential Concern 
ARAM’BC = Applicable or Relevant and Appropriate Requirernentfro Be Considered 

J - Aoalyte present - Reported value is estimated 
NJ -Presumptive evidence for the presence of the nwterial at an estimated value 
B -Constituent was detected in a blank 
U _ Not detected 
UJ - Reported quantitation limit is qualified as estimated 

C = Carcinogenic 
N = Non-Carcinogenic 
S = Soil Saturation 
M = Max, Ceiling Limit 

mg/kg = milligrams per kilogram 
ug/kg = microgram per kilogram 



TABLE 2.2B 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) -AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

CAS 1 Chemical 

VOLATILES (uglkg) 
540-59-O 1,2-Dichloroethene (total) 
78-93-3 2-Butaoone (MEK) 
67-64-l Acetone 
7 l-43-2 Benzene 
100-41-4 Ethylbenzene 
75-09-2 Methylene Chloride 
100-42-S Styrene 

1330-20-7 Xylenes. total 
SEMIVOLATILES (u&t) 

91-57-6 2.Methylnaphthalene 
83-32-9 Acenaphthene 
205-99-2 Benzo(b)fluorantlier~e 
111-91-1 Bis(2-chloroethoxy)wthane 
117-81-7 Bis(2-ethylhexyl)phthalate 
218-01-g Chrysene 
132-64-9 Dibenzofuran 
206.44-O Fluoranthene 
86-73-7 Fluore~le 
9 I-20-3 Naphthalene 
85-01-8 Phenathrene 
85-44-9 Phthalic nhydride 
129-00-O PyTene 

PESTICIDES/PCBs @g/kg) 
72-54-8 4.4’.DDD 
72-55-g 4$-DDE 
50-29-3 4.4’.DDT 
319-85-7 BHC. beta- 

5103-71-g Chlordane. alpha- 
5103-74-2 Chlordane. gamma- 
60-57. I Dieldrin 

7421-93-4 Endrin Aldehyde 
72-43-5 Methoxychlor 

11096-82-S Aroclor-1260 
TOTAL PETROLEUM HYDI 

86290-81-S Gasoline Range Organics (ug/kj 
68334-30-S Diesel Range Organics (mg/kg) 

dinimum 
Qualifier 

Minimum 
3oocentration 

91 
3.8 
14 

160 
0.89 
1.3 
2.1 
4.1 

9.100 
950 
68 
54 
91 
59 

1.300 
82 

1,500 
2,cal 
3,400 
120 
91 

2.4 
2.2 
2.5 
I.7 
5.9 
6.3 
2.4 
IO 
2.9 
13 

:ARBONS 
580.000 

5,500 

J 
J 

J 
J 
J 
J 
J 
J 
J 

NJ 
I 

Maximum 
3oncentration 

91 
3.8 
18 
160 

Loo0 
1.3 
2.1 

2,800 

27,ooO 
950 
68 
54 
381 
59 

1.300 
82 

1.500 
8,500 
3.400 
170 
91 

9.1 
4.4 
8.7 
1.7 
5.9 
6.3 
2.4 
IO 
24 

45,OQO 

580,COO 
5.500 

J 
J 

I 
J 

J 
NJ 
J 

J 

Units 

&g 
PpncE 

Location 
of Maximum 

Concentration 

Detection 
‘requency 

Range of :oncentration 
Detection Used for 

Limits Screening 

- 
lackground 

Value (I’ 
Screening (2’ 

Toxicity Value 
Potential Potential 

iRAR/l’B( .RAR/l-BC 
VaIlliZ Source 

ZOPC 
Flag 

iationale for (‘) 
Contaminant 

Deletion 
or Selection 

- - - 

IR84.DP82-04 l/l4 1.4u - 93u 91 NA 4.3OEtO3 N”’ NIA N/A NO BSL 
lR84-MW21-04 1114 2.7U - 260U 3.8 NA 7.30EtO5 N NIA N/A NO BSL 
IR84-MW21.04 2/14 2.1u - 940u I8 NA 1.60EtO5 N N/A N/A NO BSL 
84.MWlS-04 1114 0.64U - 54U 160 NA 6.5OEtO2 C N/A NIA NO BSL 
84-MWlS-04 4114 0.58U - 15U i.Mx) NA 2.308+05 S NIA NIA NO BSL 
IR84.DP78-03 I114 1.3U - 270U 1.3 NA 8.9OE+O3 C N/A N/A NO BSL 

IR84-MW23-01 I114 0.49u - 54u 2.1 NA I .70E+O6 S N/A N/A NO BSL 
84-MW 15.04 3/14 1.9U _ 63U 2.800 NA 2.lOE+05 S N/A N/A NO BSL 

84-MW IS-04 2118 5OU - 72U 27,OOG NA 5.608+03 N ‘I’ N/A NIA 
IR84-DP15-03 1118 53u - 640u 950 NA 3.70EtOS N N/A N/A 
lR84-SBOl-02 1118 6ou _ 740u 68 NA 6.2081.02 C N/A N/A 
lR84-DPBl-04 1118 49U - 6COU 54 NA N/A N/A N/A 
IR84-DP79-02 408 56U - 690U 381 NA 3.50844 C NIA N/A 
IR84-SB03-02 1118 48U - 59oU 59 NA 6.2OEi.04 C N/A N/A 
IR84-DPIS-03 1118 52U - 620U 1.3OQ NA 2.908+04 N NIA N/A 
lR84-SB03-02 l/I8 58U - 720U 82 NA 2.30845 N N/A N/A 
IR84-DPIS-03 l/18 5OU _ 600U 1,500 NA 2.60E+OS N N/A N/A 
84-MW IS-04 2J18 51u-74u 8,500 NA 5.6OEtO3 N N/A N/A 

4-MWlS-04,IR84-DPIS-03 2118 54U - 78U 3.400 NA 2.308+05 N”’ N/A N/A 
IR84-SB04-02 212 (4) 170 NA I.OOEiO8 M N/A NIA 
lR84.SB03-02 1118 53U _ 65OU 91 NA 2.3OEtO5 N NIA NIA 

FF 

&* 

NOA’ 

NO 

NO 

NO 

&j 

NO 
NO 

ASL 
BSL 
BSL 
NSC 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 

lR84-DPIS-03 3/18 0.82U - 2U 9.1 NA 2.4OEtO3 C N/A N/A NO BSL 
IR84-SB03-02 2/18 0.59U - 3.6U 4.4 NA 1.70E+03 C N/A N/A NO BSL 
IR84-SB03-02 2118 1.4U - 8.3U 8.7 NA 1.70E+O3 C N/A NIA NO BSL 
84-MW 17-07 1118 0.48U - 2.9U 1.7 NA 3.2OEtO2 C N/A N/A NO BSL 
IR84-SB03-02 1118 0.61U - 3.8U 5.9 NA 16OE+03 C”’ N/A N/A NO BSL 
lR84-SB03-02 1118 0.59U _ 3.6U 6.3 NA I .60EtO3 C “I NIA NIA NO BSL 
lR84-SBOI-02 1118 1.6U - 9.6U 2.4 NA 3.00E+Ol C NIA N/A NO BSL 
lR84-DPl5-03 1118 1.6U - 4.5U 10 NA 1.80E+03 N”’ N/A NIA NO BSL 
lR84-DP15-03 2118 0.85U - 2.Y.l 24 NA 3.10E+O4 N NIA N/A NO BSL 
lR84-DP18-02 8R4 7.8U - I IU 45,000 NA 2.208+02 C NIA N/A &j# ASL 

IR84-DPl5.03 
1R84-DPIS-03 

Ill 
Ill 

- 

(4) 580.000 
(4) 5,500 

NA 
ND 

- 

N/A N/A N/A 
N/A NIA N/A 

NSC 
NSC 



TABLE 2.2B (Co”tinucd) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

Co”ce”tratia” 

IRX4.DP77-03 
IR84-DPIS-03 
IR84-DPl5-03 

IR84-MW23.01 
IR84.DPIS-03 
IR84-SB03-02 
IR84-SB03-02 
lR84-DP15.03 
IR84.DPlS-03 
IR84-DP15.03 
IR84-DP15-03 
lR84-DP1.5.03 
IR84-SB03-02 
IR84.SB03-02 

IR84-MW21.04 
lR84-DP15-03 
IR84.DP77.03 
IR84-SB03-02 

0.5 I UJ _ 0.74U 
0.31u-0.35u 

0.05U~ 0.12u 

O.l6U-0.18U 

52.lU - 7s.4u 

(I) MCB Camp Lejeurre Base Background Study. Final (Baker, 2001): 2 * Mea” (112 nondetects) 
(2) All non-carcinogenic critena were divided by IO t” accwnt for potential additive effects of chelnicals 

USEPA Region IX CGC Screening Value (derived fro”1 USEPA Region IX PRG Table) 
(3) Rationale Codes Selection Reason: No Screening Criteria (NSC) 

Above Screening Levels (ASL) 
Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(4) No detection lhnits give”; analyte detected in every sample. 
(5) Screening value for 1.2.dichloroethene @is) used as a surmgate. 
(6) Screening values for naphthalene used as a surrogate 
(7) Screening value for pyrene used as a surrogate. 
(8) Screening value far chlordane used as a surmgate. 
(9) Screening value for endrin used as a surrogate. 

(IO) Action level for lead. 

definitions: N/A L Not applicable 
NA = NOI kralyzed 
ND = Not Detected 
COPC = Chenlical of Potential Concern 
ARAWBC = Applicable or Relevarlt and Appropriate RequirenwUl‘o Be Considered 

J - Analyte present - Reported value is estilnated 
NJ -Presumptive evidence for the presence of the “uterial at an estimated value 
B . Corlstituent was detected in a blank 
U - Not detected 
UJ -Reported quantilation lintit is qualified as estilnated 

C = Carcinogenic 
N = Non-Carcinogenic 
S = Soil Saturation 
M = Max, Ceiling Lindt 

lnglkg = inilligranx per kilogram 
@kg = lnicrograln per ktlogratn 

D.,“,. . ““6 



TABLE 2.3 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SlTE 84 (BULLDING 45 AREA) 
MC; CAMP LUEUNE 

JACKSONVILLE, NORTH CAROLINA 

Carban Disulfide lR84-MWIS-OIC 
AST781-GW11-98B,AS~Bl-GW12-98B 

lR84-MWl8.OIC 
ASl781.GWO4-98B 

IR84-MWl6.OIC 
IR84-MW22.OIC 
lR84-MWl7-OIC 
tR84.MWl7.OIC 

lR84-MWZO-OIC 0.61u~ 0.64u 
lR84-MW22-OIC 0.75u - 0.7su 

lR84-MWl8-OIC 0.0064u - 0.13u 
lR84.MW20.OIC 0.0074u _ 0.l.w 
lR84-MWZI-OIC 0.0072U - 0.14U 
lR84-MW21-OIC 0.0062u - O.lZU 
tR84-MWl8-OIC om65u - 0.13u 
lR84-MWIS-OIC O.cc69U~ 0.14u 
lR84-MW20-OIC O.CC68U .O.l4U 

HERBICIDES (ug/L) 
IR84-MWl7.OIC o.o13u-0.13u 
lR84-MWIS-OIC 

lR84.MWl7-OIC 0.1 IU .0.225u 
IR84.MWl7-OtC 0.0022u. o.OO22u 
IR84-MWOS-OIC 0.0039U~ o.cxI39u 
lR84-MWIS-OIC 

IR84-MWIO-O1C,lR84-MWlO.OlC 
IR84-MW23-OIC 
IR84-MWO7-OIC 
IR84-MWl9.OIC 
IRSCMWIS-OIC 0.0013u-0.0013u 
tR84-MWOB-OIC 0.088U - 0.088U 
fR84.MWl8.OIC 
lR84-MWO7-OIC 
tR84-MWl7-OIC 
tR84.MWl8-OIC o.co22u - 0.0022u 
IR84-MW21-01C 0.26U - 0.69U 
lR84.MW19.OIC 
lR84-MWO%OlC o.oo.vJ - o.wsu 
lR84-MW21.OIC O.OC082U - 0.00082U 

O.OiiU - O.Oi2U 

(I) AU noncarcinogenic RBCs were divided by IO to account for potential additive et%& of chemicals Detinhiors: N/A = Not Applicable J . An&e present - Rep&xl value is estimated 
USEPA Region IX COC Screening Value (derived fmm USBPA Region !X PRG Table) NA = Not AnalFed U . Not detected 

c = Cuci”oge”ic COPC = Chemical of Potential Concenl 
(2) Rationale Codes Selection Reason: Above Screening Levets (ASL) N = Non-Carcinogenic ARARKBC = Applicable or Relevant and Appropriate RequiremenbTo Be Considered 

Deletion Reason: Essential Nutrient (NUT) 
Below Screening Level (BSL) ug/L = microgram per liter MCL = Maximum Contaminant Level 

(3) No da&n timas given; iuulyte detected i11 every sample. sMCL = Secondary Maximum Contanilant Lr-val 
(4) Screenblg wtues for naphthale~r used as a surrogate (6) screening value for cndosulfan used IIS a surrogate. NC WQC = North Curolinil Water Quality Criteria (EHNR) 
(5) Screening vatuc for chlardae used as a surrogare. (7) Screening values for chromium (total) used. 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

Scenario Timeframe: Current. Future 
Medium: Surface Water 
Exposure Medium: Surfttce Water 
Exposure Point: Surface Water 

Units Location 

I I 

Detection 
of Maximum Frequency 

Concentration 

Yg/L IR84-SW07-98B 111 

PglL IR84-SWOl-98B l/1 

W- IR84-SW07-98B l/l 

P!YL IR84-SW07-98B l/l 

(I) All non-carcinogenic RBCs were divided by 10 to account for potential additive effects of chemicals 
EPA Ambient Water Quality Criteria: Consumption of water and organisms 

(2) Rationale Codes Selection Reason: No Screening Criteria (NSC) 
Deletion Reason: Below Screening Level (BSL) 

Definitions: N/A = Not applicable 
NA = Not Analyzed 
COPC = Chemical of Potential Concern 
ARAR/TBC = Applicable or Relevant and Appropriate RequiremenVlo Be Considered 

J - Analyte present - Reported value is estimated 
(3) No detection limits given; analyte detected in every sample. 

q/L = microgram per liter 

COPC & WC P. .f 13 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CIIEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 4.5 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

(1) Nonh Carolina Surface Water Quality Standards (human health consumption of fish) Definitions: N/A = Not applicable 
(2) Rationale Codes Selection Reason: No Screening Criteria @SC) NA = Not Analyzed 

Deletion Reason: Below Screening Level (BSL) COPC = Chemical of Potential Concern 
ARARRBC = Applicable or Relevant and Appropriate RequirementITo Be Considered 

(3) No detection limits given; analyte detected in every sample. 
ug/L = microgram per liter J - Analyte present - Reported value is estimated 
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TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Current, Future Hj 
Screening”’ 

Toxicity Value 

- 
Potential 
,RAR/TB( 

Value 

2.10EtO.5 s N/A 

5.60E+O3 N “’ NIA 
3.50EtO4 C NIA 
5.60EtO3 N N/A 
2.30EtOS N”’ N/A 

2.20EtO2 C N/A 
2.208+02 C NIA 

N/A NIA 

Detection 
‘requency 

- 
I Range of 

Detection 
Limits 

0) 

(3) 
(3) 
(3) 
(3) 

I17 16OU - 4700U 

11 CAS Chemical Minimum 
Concentration 

viinhnum 
Qualifier 

Maximum 
:oncenuation 

daximum 
&lifter 

Units Potential COPC Rationale for t2) 
.RAWBC Flag Contaminant 

Source Deletion 
or Selection 

N/A NO BSL 

N/A ~~jgj+ ASL 
N/A NO BSL 
NIA NO BSL 
N/A NO BSL 

N/A @g!p$ ASL 
NIA R&g-; ASL 

:oncentration 
Used for 

Screening 

910 

10,000 
2,400 
2,000 
2,500 

2,800 
40,000 

11,600 

Location 
of Maximum 
Concentration 

IR84-SDO7-98B 

IR84.SD07-98B 
IR84-SD07798B 
IR84-SD07-98B 
IR84-SD07-98B 

84-SD0501 
IR84-SDOI-98B 

IR84-SDOI-98B 

Number II I 
910 

10,cQo 
2,400 
2.000 
2,500 

2,800 
40,000 

11,600 

VOLATILES (@kg) 
1330-20-7 Xylenes, total 

SEMIVOLATILES (ug/kg) 
9147.6 2.Methylnaphthalene 
117-81-7 Bis(Z-ethylhexyl)phthalate 
91-20-3 Naphthalene 
85-01-B Phenanthrene 

PCBS ~w$g) 
12672-29-6 Aroclor- I248 
11096-82-5 Aroclor- I260 

910 

10,000 
2,400 
2,000 
2,500 

2.800 
3.700 

TOTAL PETROLEUM HYDRCiCARBONS 
68334-30-5 Diesel Range Organics (m@g) 3,x@ 

(I) All non-carcinogenic RBCs were divided by 10 to account for potential additive effects of chemicals Definitions: N/A = Not applicable 
USEPA Region IX COC Screening Value (derived from USEPA Region IX PRG Table) NA = Not Analyzed 

(2) Rationale Codes Sdection Reason: 

Deletion Reason: 

No Screening Criteria (NSC) 
Above Screening Levels (ASL) 
Below Screening Level (BSL) 

COPC = Chemical of Potential Concern 
ARAmBC = Applicable or Relevant and Appropriate Requiremenflo Be Considered 

J _ Analyte present - Reported value is estimated 
U _ Not detected 

(3) No detection limits given: analyte detected in every sample. 
(4) Screening values for naphthalene used as a surrogate 
(5) Screening value for pyrene used as a surrogate. 

C = Carcinogenic 
N = Non-Carcinogenic 
S = Soil Saturation 

mgkg = milligrams per kilogram 
ugkg = microgram per kilogram 

COFc&L c Pa& 13 6/6/2002 



TABLE 3.lA 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Chemical 
of E Potential 

Concern 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 

Fluoranthene 
lndeno( 1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 

IFlZllium 

Scenario Timeframe: Current, Future ml 

units 

mg/kg 
mgncg 
mg/kg 
m@% 
m&z 
mi@g 
m@g 
w& 

- 

4rithmetic 
Mean 

- 
3.87 
8.48 
6.80 
7.15 
5.34 
1.78 
8.18 

0.867 

13.9 
2.81 

0.414 
12.0 

0.189 
4.44 
5.35 
0.161 
1.91 

0.418 
2.23 

0.953 
5.20 

0.0883 
188 
0.82 
1.93 

1,934 
0.29 

- 

95% Upper 
Confidence 

Level 
(95% UCL) 

Maximum 
Detected 

Zoncentration 

1.96 92 
69.0 190 
30.5 150 
40.9 170 
18.7 120 
3.16 38 
96.0 180 
1.41 17 

243 300 
8.79 59 

0.525 7.5 
282 250 
4.81 3 

44,123 48 
75,346 58 

7.48 0.32 
1,785 22 
47.6 4.5 
1.51 160 

0.975 51 
54.6 200 

0.207 0.88 
1,794 470 
1.22 3.3 
3.49 9.1 

2,260 3480 
0.3 1 0.6 

&alifter 

- 

i 
I- - 

mg/kg 
mgb 
mgb 
mgncg 
m&2 
mg/kg 
wh 
mg/kg 

mg& 
m&z 
w&i 
mi% 
w& 
w% 
w% 
w&i 
mgb 
mi& 
mg@ 
wh 
w/kg 
mg@ 
wfJ% 
v$% 
nk+g 
ng’kg 
n&3 
- 

I 

1 1 L 1 - 

- ir 
EPC 
Units 

Reasonable Maximum Exposure 

Medium 
EPC 

Value - 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 

243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.3 I 

- 

Medium 
EPC 

Statistic 

N-Lognormal 
W-Lognormal 
Ar-Lognormal 
N-Lognormal 
N-Lognormal 
N-Lognormal 
W-Lognormal 
;V-Lognormal 

W-Lognormal 
tV-Lognormal 
W-Lognormal 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

D-Lognormal 
D-Lognormal 
D-Lognormal 
W-Lognormal 

Max 
V-Lognormal 
V-Lognormal 
v-Lognormai 
V-Lognormal 

Medium 
EPC 

Rationale 
- 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

(1) 
(1) 
(1) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(1) 
(1) 
(1) 
(1) 
(2) 
(1) 
(1) 
,.. 
(1) 
(1) 

- 
EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) Conservative estimate of the arithmetic average concentration (95% UCL), based on the Shapiro-Wilks (W-) or D-Augostino (D-) distribution tests 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

- r 
Medium Medium 

EPC EPC 
Value Statistic 

1.96 W-Lognormal 
69.0 W-Lognormal 
30.5 W-Lognormal 
40.9 W-Lognormal 
18.7 W-Lognormal 
3.16 W-Lognormal 
96.0 W-Lognormal 
1.41 W-Lognormal 

243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

^ ^,A 
L,LOU 

0.31 

W-Lognormal 
W-Lognormal 
W-Lognormal 

Max 
Max 
Max 
Max 
Max 
Max 
Max 

D-Lognormal 
D-Lognormal 
D-Lognormal 
W-Lognorma: 

Max 
W-Lognormal 
W-Lognormal 
ii;-Lognormai 
W-Lognormal 

Central Tendency 

Medium 
EPC 

Rationale - 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

(1) 
(1) 
(1) 
(2) 
(2) 
0) 
(2) 
(2) 
(2) 
(2) 
(1) 
(1) 
(1) 
(1) 
(2) 
(1) 
(1) 
I.\ 
(1) 
(1) 

- 



TABLE 3.1B 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Current, Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil II 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

Units 
Arithmetic 

Mean 

7.15 57.9 92 mg’kg 57.9 W-Lognormal (1) 57.9 W-Lognormal (1) 
0.640 4.76 5.9 n-&kg 4.76 W-Lognormal (1) 4.76 W-Lognormal (1) 
0.564 2.48 5.8 m&z 2.48 W-Lognormal (1) 2.48 W-Lognormal (1) 
0.658 2.81 7.1 w/kg 2.81 W-Lognormal (1) 2.81 W-Lognormal (1) 
0.396 1.78 3.8 m&3 1.78 W-Lognormai (1) 1.78 W-Lognormal (1) 
0.261 0.95 2.1 w/kg 0.95 W-Lognormal (1) 0.95 W-Lognormal (1) 
0.77 1 7.11 6.7 mslkg 6.7 Max (2) 6.7 Max (2) 
0.191 0.695 1.2 wk 0.695 W-Lognormal (1) 0.695 W-Lognormal (1) 
0.380 1.72 3.2 mgh 1.72 W-Lognormal (1) 1.72 W-Lognormal (1) 

0.00899 0.0877 0.052 mgk 0.052 Max (2) 0.052 Max (2) 
5.98 95.6 200 m&g 95.6 D-Lognormal (1) 95.6 D-Lognormal (1) 
1.68 5.26 6.7 mgk 5.26 W-Lognormai (1) 5.26 W-Lognormal (1) 

1,922 2,347 3480 w/kg 2,347 W-Lognormal (1) 2,347 W-Lognormal (1) 

95% Upper 
Confidence 

Level 
(95% UCL) 

Maximum 
Detected 

Concentration 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) Conservative estimate of the arithmetic average concentration (95% UCL), based on the Shapiro-Wilks (W-) or D-Augostino (D-) distribution tests 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

&&mum EPC 
Qualifier Units 

Reasonable Maximum Exposure 

Medium 
EPC 

Value 

Medium 
EPC 

Statistic 

Medium 
EPC 

Rationale 

- 
l- 

Medium 
EPC 

Value 

Central Tendency 

Medium 
EPC 

Statistic 

Medium 
EPC 

Rationale 

COPC ( 3, SS-E Pa, Jf 6 6/6/2002 



Chemical 
of 

Potential 
Concern 

112-Methyhraphthalene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2chloroethoxy)methane 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( l,2,3-cd)pyrene 
Naphthalene 
Chlordane, alpha- 
Chlordane, gamma- 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 

II Iron 
Thallium 

TABLE 3.2A 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Units 
Arithmetic 

Mean 

1.22 0.573 27 
0.192 0.199 3 
0.178 0.194 2.6 
0.196 0.217 2.8 
0.123 0.137 1.7 

0.0467 0.0512 0.054 
0.07 13 0.0845 0.48 
0.190 0.209 3.1 

0.0659 0.0758 0.43 
0.124 0.145 1.2 
0.379 0.226 8.5 
0.545 1.22 14 
0.690 1.65 18 
0.255 0.155 6.9 

0.0207 0.0161 0.2 
1.30 0.318 47 

0.276 0.333 5 
1.63 5.61 45 
72.5 4,837,171,589 580 
727 32,931 5,500 

0.804 1.11 2 
1,951 2,754 6140 
0.363 0.405 0.9 

95% Upper 
Confidence 

Level 
(95% UCL) 

Maximum 
Detected 

Concentration 
naximum EPC 
Qualifier Units 

- - 
F Reasonable Maximum Exposure 

Medium 
EPC 

Value 

0.573 W-Lognormal 
0.199 W-Lognormal 
0.194 W-Lognormal 
0.217 W-Lognormal 
0.137 W-Lognormal 

0.0512 W-Lognormal 
0.0845 W-Lognormal 
0.209 W-Lognormal 

0.0758 W-Lognormal 
0.145 W-Lognormal 
0.226 W-Lognormal 
1.22 W-Lognormal 
1.65 W-Lognormal 

0.155 W-Lognormal 
0.0161 W-Lognormal 
0.318 W-Lognormal 
0.333 W-Lognormal 
5.61 W-Lognormal 
580 Max 

5,500 Max 
1.11 W-Lognormal 

2,754 W-Lognormal 
0.405 W-Lognormal 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) Conservative estimate of the arithmetic average concentration (95% UCL), based on the Shapiro-Wilks (W-) or D-Augostino (D-) distribution tests 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

- 
T- Central Tendency 

Medium 
EPC 

Value 

0.573 W-Lognormal 
0.199 W-Lognormal 
0.194 W-Lognormal 
0.217 W-Lognormal 
0.137 W-Lognormal 

0.0512 W-Lognormal 
0.0845 W-Lognormal 
0.209 W-Lognormal 

0.0758 W-Lognormal 
0.145 W-Lognormal 
0.226 W-Lognormal 
1.22 W-Lognormal 
1.65 W-Lognormal 

0.155 W-Lognormal 
0.0161 W-Lognormal 
0.318 W-Lognormal 
0.333 W-Lognormal 
5.61 W-Lognormal 
580 Max 

5,500 Max 
1.11 W-Lognormal 

2,754 W-Lognormal 
0.405 W-Lognormal 
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TABLE 3.2B 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Chemical 
of 

Potential 
Concern 

2-Methylnaphthalene 
Bis(2-chloroethoxy)methane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

Units 
Arithmetic 

Mean 

95% Upper 
Confidence 

Level 
(95% UCL) 

2.03 6.38 27 
0.059 1 0.0785 0.054 
0.609 0.862 8.5 
2.41 27.0 45 
580 ND 580 

5,500 ND 5,500 
0.856 1.50 2 
1,958 3,007 6140 
0.401 0.488 0.9 

Maximum 
Detected 

Concentration 
Maximum EPC 
Qualifier Units 

m&s 6.38 W-Lognormal (1) 6.38 

m&g 0.054 Max (2) 0.054 

m&z 0.862 W-Lognormal (1) 0.862 

m&g 27.0 W-Lognormal (1) 27.0 

m&z 580 Max (3) 580 

w/kg 5,500 Max (3) 5,500 

mg/kg 1.50 W-Lognormal (1) 1.50 

Wkg 3,007 W-Lognormal (1) 3,007 
J m&g 0.488 W-Lognormal (1) 0.488 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) Conservative estimate of the arithmetic average concentration (95% UCL), based on the Shapiro-Wilks (W-) or D-Augostino (D-) distribution tests 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(3) Data set contains fewer than five samples. Therefore, maximum concentration used for EPC. 

- 
11 Reasonable Maximum Exposure 

I 
Central Tendency 

Medium 
EPC 
Value I Medium 

EPC 
Statistic 

) 
W-Lognormal 

Max 
W-Lognormal 
W-Lognormal 

Max 
Max 

W-Lognormal 
W-Lognormal 
W-Lognormal 

Medium 
EPC 

Rationale 

(1) 
(2) 
(1) 

(1) 
(3) 
(3) 
(1) 
(1) 
(1) 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 4.5 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Chemical 95% Upper Reasonable Maximum Exposure Central Tendency 
of 

Potential 
Concern Units 

Benzene 
Chloroform 
Z-Methylnaphthalene 
Naphthalene 
Heptachior Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

mg/L 0.00137 0.0100 0.0034 
mg/L 0.00323 0.0961 0.016 
mg/L 0.000376 0.000448 0.00105 
mg/L 0.000515 0.000654 0.0022 
mg/L 0.0000095 0.0000186 0.0000167 
mg/L 0.0105 0.0184 0.044 
mg/L 0.00000200 0.00000330 0.011 
mg/L 0.00000540 0.00000940 0.03 
mg/L 0.0133 5.90 67.7 
mg/L 0.000100 0.000876 0.45 
mg/L 0.00000300 0.00000350 0.0057 

Arithmetic 
Mean 

Confidence 
Level 

(95% UCL) 

Maximum 
Detected 

Concentration 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) Conservative estimate using the maximum concentration. 

Maximum EPC 
Qualifier Units 

J mg/L 0.0034 

mg/L 0.016 
J mg/L 0.00105 
J mg/L 0.0022 
J mg/L 0.0000167 
J mg/L 0.044 
J mg/L 0.011 

mglL 0.03 
mg/L 67.7 
mg/L 0.45 

J mg/L 0.0057 

Medium 
EPC 
Value 

Medium 
EPC 

Statistic 

Medium 
EPC 

Rationale 

Medium 
EPC 

Value 

Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 
Max 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

0.0034 Max 
0.016 Max 

0.00105 Max 
0.0022 Max 

0.0000167 Max 
0.044 Max 
0.011 Max 
0.03 Max 
67.7 Max 
0.45 Max 

0.0057 Max 

Medium Medium 
EPC EPC 

Statistic Rationale 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
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TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

(Scenario Timeframe: Current, Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water, total inorganics 

Chemical 
of 

Potential 
Concern 

Arithmetic 
Units Mean 

Acetone mg/L 0.00560 
Toluene mg/L 0.00270 
Xylenes, total mg/L 0.00350 

95% Upper 
Confidence Maximum --l--- Level Detected 
(95% UCL) Concentration 

ND 0.0056 
ND 0.0027 
ND 0.0035 

J mg/L II 0.0056 Max (1) 0.0056 Max (1) 
J mg/L 0.0027 Max (1) 0.0027 Max (1) 
J mg/L 0.0035 Max (1) 0.0035 Max (1) 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration, 

(1) Data set contains fewer than five samples. Therefore, maximum concentration used for EPC. 
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TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Current, Future 

~ 

Chemical 95% Upper 
of Confidence Maximum 

Potential Arithmetic Level Detected 
Concern Units Mean (95% UCL) Concentration 

2-Methylnaphthalene w/kg 10.0 ND 10 
Aroclor-1248 mgfl<g 1.09 62.0 2.8 
Aroclor- 1260 w/kg 14.1 51.2 40 
Diesel Range Organics m&s 6,467 427,412 11,600 

Maximum 
Qualifier 

II Reasonable Maximum Exposure 
I 

Central Tendency 

EPC = Exposure Point Concentration 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Data set contains fewer than five samples. Therefore, maximum concentration used for EPC. 
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TABLE4.1.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~,, 

Receptor Population: Military Base Personnel 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion c Contaminant Concentration in Soil mg/kg See Table See Table __ __ Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-S Ingestion Rate of Soil w&h 100 USEPA, 1989 __ -_ CxIRxCFxFixEFxEDxllBWxllAT 
CF Conversion Factor Wmg 1 .OOE-06 USEPA, 1989 __ __ 
Fi Fraction Ingested from Source NA 1 USEPA, 1995 -_ __ 
EF Exposure Frequency days/year 250 USEPA, 1995 __ __ 
ED Exposure Duration years 4 Std Tour of Duty __ __ 
BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 -_ __ 

Dermal C Contaminant Concentration in Soil wk3 See Table See Table __ __ CD1 (mg/kg-day) = 
CF Conversion Factor kg/mg I .OOE-06 USEPA, 1989 -- -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 3,300 USEPA, 1991 _. __ 1lBW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA, 1997 ._ _- 

ABS Absorption Factor NA (1) USEPA, 1995 __ _- 
EF Exposure Frequency days/year 250 USEPA, 1995 __ -_ 
ED Exposure Duration years 4 Std Tour of Duty -_ -- 
BW Body Weight kg 70 USEPA, 1989 -_ -- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- __ 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ __ 

Inhalation C Contaminant Concentration in Soil @kg See Table See Table -- -_ CD1 (mg/kg-day) = 
RR Respiration Rate m3Ihour 0.83 USEPA, 1995 -_ __ CxIRxETxEFxEDxl/PEFx 
E-1 Exposure Time hours/day 8 Prof Judge __ __ l/BW xl/AT 
EF Exposure Frequency days/year 250 USEPA, 1995 __ __ 
ED Exposure Duration years 4 Std Tour of Duty __ __ 
PEF Particulate Emission Factor m3lkg 1.32E+09 USEPA, 1996 __ __ 
BW Body Weight kg 70 USEPA, 1989 -- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ __ 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge Professional Judgement 
Std Tour of Duty - Standard Tour of Duty 

Sources: 

Exposurt .aters. MilitaryW-SS Pab .24 J/l 212002 



TABLE 4.1.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

lxposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationalel Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Surface Water WL See Table See Table __ __ Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-W Ingestion Rate of Surface Water uhour 0.01 USEPA, 1995 __ __ C x IR-W x EF x ED x 1lBW x l/AT 
ET Exposure Time hours/day 2.6 USEPA, 1992 __ _. 
EF Exposure Frequency days/year 250 USEPA, 1995 __ __ 
ED Exposure Duration years 4 Std Tour of Duty __ __ 
BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Surface Water mg/L See Table See Table __ __ CDI (mg/kgday) = 
CF Conversion Factor YCm3 1 .OOE-03 USEPA, 1989 __ _- CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact CIll2 3,300 USEPA, 1997 __ __ IIBW xl/AT 
PC Permeability Constant cm/hour Chemical Specific USEPA, 1992 __ -_ 
ET Exposure Time hours/day 2.6 USEPA, 1992 __ __ 
EF Exposure Frequency days/year 250 USEPA, 1995 __ __ 
ED Exposure Duration years 4 Std Tour of Duty __ __ 
BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -- 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ __ 

Std Tour of Duty - Standard Tour of Duty 

Sources: 

Exposure Parameters, MilitaryW-SW Page 2 of 24 61 I 2/2002 



TABLE4.1.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDLNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~~~~~~ 

Receptor Population: Military Base Personnel 

,, 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment me/kg See Table See Table __ -- Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-S Ingestion Rate of Sediment mg/day 100 USEPA, 1991 -- -- CxIRxCFxFixEFxEDxUBWxllAT 
CF Conversion Factor k&x I .OOE-06 USEPA, 1989 __ _- 
Fi Fraction Ingested from Source NA I Prof Judge __ -- 
EF Exposure Frequency days/year 250 USEPA, 1991 __ -- 
ED Exposure Duration years 4 Std Tour of Duty ._ _- 
BW Body Weight kg 70 USEPA, 1989 -_ _- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -- 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ _- 

Dermal C Contaminant Concentration in Sediment mdkg See Table See Table __ _- CD1 (mg/kg-day) = 
CF Conversion Factor kg/w I .OOE-06 USEPA, 1989 __ -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 3,300 USEPA, 1997 __ _- IJBW xl/AT 
AF Soil to Skin Adherence Factor m&m2 0.2 USEPA, 1997 __ _- 

ABS Absorption Factor NA (1) USEPA, 1995 __ _- 

EF Exposure Frequency days/year 250 USEPA, 1991 __ __ 

ED Exposure Duration years 4 Std Tour of Duty __ _- 

BW Body Weight kg 70 USEPA, 1989 __ _- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ _- 
AT-N Averaging Time (Non-Cancer) days 1,460 USEPA, 1989 __ _- 

(I) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 
Std Tour of Duty - Standard Tour of Duty 

Exposun .reters, MilitaryW-SD Pal. s 24 6/12/2002 



TABLE 4.2.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Recreational Users 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion C Contaminant Concentration in Soil m&g See Table See Table __ -- Chronic Daily Intake (CDI) (mg/kg-day) = 
IRS hrgestion Rate of Soil mg/day 100 USEPA, 1989 __ __ CxIRxCFxFixEFxEDx l/BWx l/AT 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 __ -_ 

Fi Fraction Ingested from Source NA 1 USEPA, 1995 __ -_ 

EF Exposure Frequency days/year 48 Prof Judge _- __ 

ED Exposure Duration years 24 USEPA, 1989 __ -- 

BW Body Weight kg 70 USEPA, 1989 -- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Soil w&s See Table See Table -- -_ CD1 (mg/kg-day) = 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 -- __ CxCFxSAxAFxABSxEFxEDx 

SA Surface Area Available for Contact cm2lday 5,700 USEPA, 1997 -- -- 1lBW xl/AT 
AF Soil to Skin Adherence Factor mglcm2 0.2 USEPA, 1997 __ __ 

ABS Absorption Factor NA (1) USEPA, 1995 __ __ 

EF Exposure Frequency days/year 48 Prof Judge -_ -- 

ED Exposure Duration years 24 USEPA, 1989 -- -- 

EW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ _- 

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 -_ __ 

Inhalation C Contaminant Concentration in Soil w&z See Table See Table -- -- CD1 (mg/kg-day) = 
RR Respiration Rate m3/hour 0.83 USEPA, 1991 __ -_ CxIRxETxEFxEDxl/PEFx 

ET Exposure Time hours/day 8 USEPA, 1991 __ -- IIBW xl/AT 
EF Exposure Frequency days/year 48 Prof Judge -_ __ 

ED Exposure Duration years 24 USEPA, 1989 -- __ 

PEF Particulate Emission Factor m3/kg 1.32E+O9 USEPA. 1996 _- -- 

BW Body Weight kg 70 USEPA, 1989 __ -- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Sources: 

Exposure Parameters. ARecU-SS Page 4 of 24 6/l Z/2002 



TABLE 4.2.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Surface Water mg/L See Table See Table __ -_ Chronic Daily Intake (CDI) (mgkg-day) = 

IR-W Ingestion Rate of Surface Water L/hour 0.01 USEPA, 1995 __ -_ C x IR-W x EF x ED x 1lBW x l/AT 
ET Exposure Time hours/day 2.6 USEPA, 1992 __ __ 

EF Exposure Frequency days/year 48 Prof Judge -_ __ 

ED Exposure Duration years 24 USEPA, 1989 __ __ 

BW Body Weight kg 70 USEPA, 1989 _- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- _- 

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 __ -- 

Dermal C Contaminant Concentration in Surface Water mgk See Table See Table __ __ CD1 (mgkg-day) = 
CF Conversion Factor IJClll3 1 .OOE-03 USEPA, 1989 __ -_ CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 5,700 USEPA, 1997 __ __ l/BW xl/AT 
PC Permeability Constant c&our Chemical Specific USEPA, 1992 __ -- 

ET Exposure Time hours/day 2.6 USEPA, 1992 -_ __ 

EF Exposure Frequency dayslyear 48 Prof Judge __ -- 

ED Exposure Duration years 24 USEPA, 1989 __ -- 
BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 -- __ 

Prof Judge - Professional Judgement 

Sources: 

Exposure .Xers. ARecU-SW a12/2002 



TABLE 4.2.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Recreational Users 

3xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale1 Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment @kg See Table See Table -_ __ Chronic Daily Intake (CDI) (mg/kg-day) = 

IRS Ingestion Rate of Sediment mg/day 100 USEPA, 1989 -_ -_ CxIRxCFxFixEFxEDxl/BWxl/AT 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 __ -_ 
Fi Fraction Ingested from Source NA 1 USEPA, I995 __ _- 

EF Exposure Frequency days/year 48 Prof Judge __ __ 

ED Exposure Duration years 24 USEPA, 1989 __ _- 

BW Body Weight kg 70 USEPA, 1989 __ -- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -_ 

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 __ -- 

Dermal C Contaminant Concentration in Sediment mg/kg See Table See Table __ -- CD1 (mg/kg-day) = 
CF Conversion Factor kg/% 1 .OOE-06 USEPA, 1989 -- -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2fday 5,700 USEPA, 1997 -- _- IlBW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA, 1997 __ -- 

ABS Absorption Factor NA (1) USEPA, 1995 -- __ 

EF Exposure Frequency days/year 48 Prof Judge __ -_ 

ED Exposure Duration years 24 USEPA, 1989 __ __ 

BW Body Weight kg 70 USEPA, 1989 __ _- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 __ __ 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Exposure Parameters, ARecU-SD Page 6 of 24 6/l 2/2002 



TABLE 4.3.1 
VALUES USED FOR DAlLY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Soil 
~ 
Receptor Population: Recreational Users 

!xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion C Contaminant Concentration in Soil mg/kg See Table See Table ._ -- Chronic Daily Intake (CDI) (mg/kg-day) = 
IR-S Ingestion Rate of Soil mg/W 100 USEPA, 1989 _- __ CxIRxCFxFixEFxEDx l/BWx l/AT 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 -- __ 

Fi Fraction Ingested from Source NA 1 Prof Judge -_ __ 

EF Exposure Frequency days/year 48 Prof Judge __ __ 

ED Exposure Duration years 9 USEPA, 1989 -- -- 

BW Body Weight kg 45 USEPA, 1995 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 

AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Soil mg/kg See Table See Table __ __ CD1 (mg/kg-day) = 
CF Conversion Factor k&w 1 .OOE-06 USEPA, 1989 -- -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 5,300 USEPA, 1997 __ __ l/BW xl/AT 
AF Soil to Skin Adherence Factor m&m2 0.2 USEPA, 1997 __ -- 

ABS Absorption Factor NA (1) USEPA, 1995 __ -_ 

EF Exposure Frequency days/year 48 Prof Judge __ -- 

ED Exposure Duration years 9 USEPA, 1989 __ _- 

BW Body Weight kg 45 USEPA, 1995 _- -_ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -_ -_ 

AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 -- __ 

Inhalation C Contaminant Concentration in Soil mg/kg See Table See Table __ __ CD1 (mg/kg-day) = 
RR Respiration Rate m3/hour 0.83 USEPA, 1991 __ __ CxlRxETxEFxEDxllPEFx 
ET Exposure Time hours/day 8 USEPA, I991 __ __ 1lBW xl/AT 
EF Exposure Frequency days/year 48 Prof Judge __ -- 

ED Exposure Duration years 9 USEPA, 1989 -- _- 

PEF Particulate Emission Factor m3/kg 1.32E+09 USEPA, 1996 -_ __ 

BW Body Weight kg 45 USEPA, 1995 ._ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -_ 
AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 __ __ 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Sources: 

Exposure aeters, CKecU-SS Pag. _. 24 611212002 



TABLE 4.3.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Water 

Receptor Population: Recreational Users 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Surface Water WL See Table See Table -- -- Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-W Ingestion Rate of Surface Water Uhour 0.01 USEPA, 1995 _- _- C x IR-W x EF x ED x IIBW x l/AT 
ET Exposure Time hours/day 2.6 USEPA, 1992 -_ __ 

EF Exposure Frequency days/year 48 Prof Judge __ __ 

ED Exposure Duration years 9 USEPA, 1989 -- -- 

BW Body Weight kg 4s USEPA, 1995 -- -- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- __ 

AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 -- _- 

Dermal C Contaminant Concentration in Surface Water mg/L See Table See Table -_ __ CD1 (mg/kg-day) = 
CF Conversion Factor IJClTl3 1 .OOE-03 USEPA. 1989 -_ __ CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 5,300 USEPA, 1997 -- __ I/BW xl/AT 
PC Permeability Constant cmfhour Chemical Specific USEPA, 1992 -- _- 

ET Exposure Time hours/day 2.6 USEPA, 1992 -- _- 

EF Exposure Frequency days/year 48 Prof Judge _- __ 

ED Exposure Duration years 9 USEPA, 1989 __ __ 

BW Body Weight kg 45 USEPA, 1995 __ _- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 _- __ 

Prof Judge - Professional Judgement 

Sources: 

Exposure Parameters. CRecU-SW Page 8 of 24 6/l 2/2002 



TABLE 4.3.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

~~~~ 

Receptor Population: Recreational Users 

,, 

!xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationalc! Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment mg/kg See Table See Table __ -- Chronic Daily Intake (CDI) (mg/kg-day) = 

IRS Ingestion Rate of Sediment mg/day 100 USEPA, 1989 -- -- CxIRxCFxFixEFxEDxl/BWxl/AT 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 -_ -- 

Fi Fraction Ingested from Source NA 1 Prof Judge _- __ 

EF Exposure Frequency days/year 48 Prof Judge -- __ 

ED Exposure Duration years 9 USEPA, 1989 __ __ 

BW Body Weight kg 45 USEPA, 1995 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ _- 

AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Sediment mdkg See Table See Table _- __ CD1 (mg/kg-day) = 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 __ -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 5,300 USEPA, 1997 __ -_ l/BW xl/AT 
AF Soil to Skin Adherence Factor m&m2 0.2 USEPA, 1997 _- __ 

ABS Absorption Factor NA (1) USEPA, 1995 -- __ 

EF Exposure Frequency days/year 48 Prof Judge __ __ 

ED Exposure Duration years 9 USEPA, 1989 -- -_ 

BW Body Weight kg 45 USEPA, 1995 -_ -_ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -_ __ 
AT-N Averaging Time (Non-Cancer) days 3,285 USEPA, 1989 __ -- 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Exposure .1eters. CRecU-SD Pal;. .24 6/12/2002 



TABLE 4.4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLfNA 

~ 

Receptor Population: Residents 

lxposure Route Parameter Parameter Definition Units RME RME CT CT lntake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Soil mg/kg See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-S Ingestion Rate of Soil mg/dv 100 USEPA, 1989 50 USEPA, 1993 CxlRxCFxFixEFxEDxl/BWxI/AT 
CF Conversion Factor kg/v 1 .OOE-06 USEPA, 1989 I .OOE-06 USEPA, 1989 
Fi Fraction Ingested from Source NA 1 Prof Judge 1 Prof Judge 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg IO USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1993 

Dennal C Contaminant Concentration in Soil m&s See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 I .OOE-06 USEPA, 1989 CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cmUday 5,700 USEPA, 1997 5,000 USEPA, 1992 l/BW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA, 1997 0.07 USEPA, 1997 

ABS Absorption Factor NA (1) USEPA, 1995 (1) USEPA, 1995 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 IO USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1993 

Inhalation C Contaminant Concentration in Soil W&f See Table See Table See Table See Table CD1 (mgikg-day) = 
RR Respiration Rate m3/hour 0.83 USEPA, 1995 0.8 USEPA, 1995 CxfRxETxEFxEDxl/PEFx 
ET Exposure Time hours/day 24 Prof Judge 24 Prof Judge l/BW xl/AT 
EF Exposure Frcqucncy days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
PEF Particulate Emission Factor m3/kg 1.328+09 USEPA, 1996 1.32E+OQ USEPA, 1996 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
.m 1, Averaging Time (Non-Cancerj days 

* -,.. ..---. . ̂ ^^ - ^^_ _.---. .^^^ n I -I\ &IOU UXVA, lY8Y 5&n UbCl’A, 1YY5 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Sources: 
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TABLE 4.4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) -BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Groundwater 

Receptor Population: Residents 

lxposure Route Parameter Parameter Detinition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Groundwater mg/L See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kgday) = 

IR-W Ingestion Rate of Groundwater Uday 2 USEPA, 1995 1.4 USEPA, 1993 C x IR-W x EF x ED x IIBW x l/AT 
EF Exposure Frequency days/year 350 Prof Judge 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 10 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1989 

Dermal C Contaminant Concentration in Groundwater mg/L See Table See Table See Table See Table CD1 (mg/kgday) = 
CF Conversion Factor UClll3 1 .OOE-03 USEPA, 1989 1 .OOE-03 USEPA, 1989 CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 18,000 USEPA, 1997 20,000 USEPA, 1992 l/BW xl/AT 
PC Permeability Constant c&our Chemical Specific USEPA, 1992 Chemical Specific USEPA, 1992 
ET Exposure Time hours/day 0.25 USEPA, 1989 0.25 USEPA, 1992 
EF Exposure Frequency days/year 350 Prof Judge 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1989 

Inhalation C Contaminant Concentration in Soil mpn See Table See Table See Table See Table CD1 (mg/kg-day) = 
RR Respiration Rate m3/hour 0.83 USEPA, 1995 0.83 USEPA, 1995 CxIRxETxEFxEDxllPEFx 
ET Exposure Time hours/day 0 USEPA, 1989 0 USEPA, 1992 I/BW xl/AT 
EF Exposure Frequency days/year 350 Prof Judge 234 USEPA, 1993 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
PEF Particulate Emission Factor m-m __ s_ __ _- 

BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA. 1989 3,285 USEPA, 1989 

Prof Judge - Professional Judgement 
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TABLE 4.4.3 
VALIJES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) -BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

(Scenario Timeframe: Future 1 

Receptor Population: Residents 

!xposure Route Parameter Parameter Definition Units RME RME C? CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Surface Water mglL See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-W Ingestion Rate of Surface Water IJhour 0.01 USEPA, 1995 0.01 USEPA, 1995 C x IR-W x EF x ED x l/BW x l/AT 
ET Exposure Time hours/day 2.6 USEPA, 1992 2.6 USEPA, 1992 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1993 

Dermal C Contaminant Concentration in Surface Water mSn See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor Ihti3 1 .OOE-03 USEPA, 1989 1 .OOE-03 USEPA, 1989 CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 5,700 USEPA, 1997 5,000 USEPA, 1992 l/BW xl/AT 
PC Permeability Constant cm/hour Chemical Specific USEPA, 1992 Chemical Specific USEPA, 1992 
ET Exposure Time hours/day 2.6 USEPA, 1992 2.6 USEPA, 1992 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1993 

Prof Judge - Professional Judgement 
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TABLE 4.4.4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

IScenario Timeframe: Future 

Receptor Population: Residents 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment mg/kg See Table See Table See Table See Table Chronic Daily Intake (CDI) (m&kg-day) = 

IR-S Ingestion Rate of Sediment mg/day 100 USEPA, 1989 50 USEPA, 1993 CxIRxCFxFixEFxEDxl/BWxI/AT 
CF Conversion Factor Wmg 1 .OOE-06 USEPA, 1989 1 .OOE-06 USEPA, 1989 
Fi Fraction Ingested from Source NA 1 Prof Judge 1 USEPA, 1989 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1989 

Dermal C Contaminant Concentration in Sediment mdkg See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor kg/% 1 .OOE-O6 USEPA, 1989 1 .OOE-06 USEPA, 1989 CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 5,700 USEPA, 1997 5,000 USEPA, 1992 IIBW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA, 1997 0.07 USEPA, 1997 

ABS Absorption Factor NA (1) USEPA, 1995 (1) USEPA, 1995 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 24 USEPA, 1989 9 USEPA, 1993 
BW Body Weight kg 70 USEPA, 1989 70 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, 1989 3,285 USEPA, 1989 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Exposure Parameters, ARes-SD Page 13 of 24 6112/2002 



TABLE 4.5.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 
Receptor Population: Residents 

Zxposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Soil @kg See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kg-day) = 

IRS Ingestion Rate of Soil mg/day 200 USEPA, 1989 100 USEPA, 1993 CxIRxCFxFixEFxEDxI/BWxI/AT 
CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 1 .OOE-06 __ 
Fi Fraction Ingested from Source NA 1 USEPA, 1995 1 USEPA, 1995 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Dermal C Contaminant Concentration in Soil Wkg See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor kg/w I .OOE-06 USEPA, 1989 I .OOE-06 -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cmUday 2,800 USEPA, 1997 2,000 USEPA, 1992 1lBW xl/AT 
AF Soil to Skin Adherence Factor mglcm2 0.2 USEPA, 1997 0.2 USEPA, 1992 

ABS Absorption Factor NA (1) USEPA, 1995 (1) USEPA, 1995 
EF Exposure Frequency days/year 350 USEPA, 199 1 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Inhalation C Contaminant Concentration in Soil mg/kg See Table See Table See Table See Table CD1 (mg/kg-day) = 
RR Respiration Rate mUhour 0.625 USEPA, 1995 0.625 USEPA, 1995 CxIRxETxEFxEDxl/PEFx 
ET Exposure Time hours/day 24 Prof Judge 24 USEPA, 1991 l/BW xl/AT 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA. 1989 
PEF Particulate Emission Factor m3/kg 1.32E+O9 USEPA, 1996 1.328+09 USEPA, 1996 
BW Body Weight kg 15 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Sources: 
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TABLE 45.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~,, 

Exposure Pomt: Tap Water - Dnnkmg Water Scenano 
Receptor Population: Residents 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Groundwater mg/L See Table See Table See Table See Table Chronic Daily Intake (CDI) (mgkgday) = 

IR-W Ingestion Rate of Groundwater Uday 1 USEPA, 1989 1 USEPA, 1995 C x IR-W x EF x ED x l/BW x l/AT 
EF Exposure Frequency days/year 350 USEPA, 199 1 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1989 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Dermal C Contaminant Concentration in Groundwater m@L See Table See Table See Table See Table CD1 (mgkg-day) = 
CF Conversion Factor UCIIl3 1 .OOE-03 USEPA, 1989 1 .OOE-03 __ CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 6,600 USEPA, 1997 7,930 USEPA, 1992 I/BW xl/AT 
PC Permeability Constant cm/hour Chemical Specific USEPA, 1992 Chemical Specific USEPA, 1992 
ET Exposure Time hours/day 0.25 USEPA, 1989 0.25 USEPA, 1992 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1989 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Inhalation C Contaminant Concentration in Soil m@- See Table See Table See Table See Table CD1 (mgkg-day) = 
RR Respiration Rate m3/hour 0.63 USEPA, 1995 0.63 USEPA, 1995 CxIRxETxEFxEDxl/PEFx 
ET Exposure Time hours/day 0 USEPA, 1989 0 USEPA, 1992 l/BW xl/AT 
EF Exposure Frequency days/year 350 USEPA, 1991 234 USEPA, 1993 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
PEF Particulate Emission Factor &kg __ __ __ __ 

BW Body Weight kg 15 USEPA, 1989 1.5 USEPA, 1989 
AT-C Averaging Time (Cancer) days 25.550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 
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TABLE 4.53 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Water 

Receptor Population: Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Surface Water mg/L See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-W Ingestion Rate of Surface Water Uhour 0.05 USEPA, 1995 0.05 USEPA, 1995 C x IR-W x EF x ED x I/BW x l/AT 
ET Exposure Time hours/day 2.6 USEPA, 1992 2.6 USEPA, 1992 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 199 1 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Dermal C Contaminant Concentration in Surface Water mg/L See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor YCIli? l.OOE-03 USEPA, 1989 1 .OOE-03 -- CxCFxSAxPCxETxEFxEDx 
SA Surface Area Available for Contact Cm2 2,800 USEPA, 1997 2,000 USEPA, 1993 I/BW xl/AT 
PC Permeability Constant cm/hour Chemical Specific USEPA, 1992 Chemical Specific USEPA, 1992 
ET Exposure Time hours/day 2.6 USEPA, 1992 2.6 USEPA, 1992 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Prof Judge - Professional Judgement 
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TABLE 4.5.4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

3xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment mg/k See Table See Table See Table See Table Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-S Ingestion Rate of Sediment mg/day 200 USEPA, 1989 100 USEPA, 1993 CxlRxCFxFixEFxEDxl/BWxl/AT 
CF Conversion Factor Wmg I .OOE-06 USEPA, 1989 I .OOE-06 -- 

Fi Fraction Ingested from Source NA 1 USEPA, 1995 1 USEPA, 1995 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg I5 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989 2,190 USEPA, 1989 

Dermal C Contaminant Concentration in Sediment mtikg See Table See Table See Table See Table CD1 (mg/kg-day) = 
CF Conversion Factor kg/w l.OOE-06 USEPA, 1989 1 .OOE-06 -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2lday 2,800 USEPA, 1997 1,745 USEPA, 1992 l/BW xl/AT 
AF Soil to Skin Adherence Factor m&m2 0.2 USEPA, 1997 0.2 USEPA, 1992 

ABS Absorption Factor NA (1) USEPA, 1995 (1) USEPA, 1995 
EF Exposure Frequency days/year 48 Prof Judge 48 Prof Judge 
ED Exposure Duration years 6 USEPA, 1989 6 USEPA, 1989 
BW Body Weight kg 15 USEPA, 1991 15 USEPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989 
USEPA, 1989 2,190 USEPA, 1989 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 
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TABLE 4.6.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 
Receptor Population: Construction Workers 

txposure Route 

Ingestion 

DCF?fld 

Inhalation 

Parameter Definition Pa,nonter 1 

C Contaminant Concentration in Soil 
UC-S Ingestion Rate of Soil 
CF Conversion Factor 
Fi Fraction Ingested from Source 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

C Contaminant Concentration in Soil 
CF Conversion Factor 
SA Surface Area Available for Contact 
AF Soil to Skin Adherence Factor 

ABS Absorption Factor 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

C Contaminant Concentration in Soil 
RR Respimtion Rate 
ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
PEF Particulate Emission Factor 
BW Body Weight 

AT-C 
AT-N 

Averaging Time (Cancer) 
Avenging Time (Non-Cancer) 

Units RME 
Value 

mg/kg See Table 
@day 480 
kicks l.OOE-06 

NA 1 
days/year 250 

years 1 
kg 70 

days 25,550 
days 365 

mg/kg see Table 
kg/mg 1 .OOE-06 

c&/day 3,300 
m&m2 0.2 

NA (1) 
days/year 250 

years 1 
kg 70 

days 25,550 
days 365 

mg/kg see Table 
m3ibour 0.8 

hours/day 8 
days/year 250 

years 1 
m3/kg 1.32E+09 

kg 70 
days 25,550 
dayS 365 

RME 
Rationale/ 
Reference 

v 
USEPA. 1997 
USEPA, 1989 
USEPA, 1995 
USEPA, 1991 

Prof Judge 
USEPA, 1989 
USEPA. 1989 
USEPA, 1989 

see Table 
USEPA, 1989 
USEPA, 1997 
USEPA, I997 
USEPA, 1995 
USEPA, 1991 

Prof Judge 
USEPA, I989 
USEPA, 1989 
USEPA, 1989 

See Table 
USEPA, 1995 

Prof Judge 
USEPA. 1991 

Prof Judge 
USEPA, 1996 
USEPA, 1989 
USEPA, 1989 
USEPA, 1989 

CT 
Value 

__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
_- 
__ 

CT 
Rationale/ 
Reference 

-- 
-- 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 

(1) USEPA Region IV default VdUCS of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund Vol 1, Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
USEPA, 1991: Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual Supplemental Guidance: Standard Default Exposure Factors. 
USEPA, 1995: Assessing Dermal Exposure from Soil, 
USEPA, 1997: Exposure Factors Handbook. Vol. 1: General Factors. ORD. EPN600/P-95/002Fa. 

Intake Equation/ 
Model Name 

rhronic Daily intake (CDI) (mg/kg-day) = 
:xIRxCFxFixEFxEDxllBWxllAT 

ID1 (mgikg-day) = 
CxCFxSAxAFxABSxEFxEDx 

l/BW xl/AT 

:DI (mg/kg-day) = 
CxIRxETxEFxEDxl/PEFx 

1lBW xl/AT 
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TABLE 4.6.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Workers 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion C Contaminant Concentration in Soil @kg See Table See Table __ __ Chronic Daily Intake (CDI) (mg/kg-day) = 

IRS Ingestion Rate of Soil NW 480 USEPA, 1997 __ -- CxIRxCFxFixEFxEDxl/BWxlIA’I 

CF Conversion Factor kg/% I .OOE-06 USEPA, 1989 -_ -- 

Fi Fraction Ingested from Source NA 1 USEPA, 1995 __ -- 

EF Exposure Frequency days/year 250 USEPA, 1991 __ -- 

ED Exposure Duration years 1 Prof Judge -- __ 

BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -_ __ 

AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Soil mg/kg See Table See Table -- -- CD1 (mg/kg-day) = 

CF Conversion Factor kg/w 1 .OOE-06 USEPA, 1989 _- -- CxCFxSAxAFxABSxEFxEDx 

SA Surface Area Available for Contact cmUday 3,300 USEPA, 1997 __ -- l/BW xl/AT 

AF Soil to Skin Adherence Factor m&m2 0.2 USEPA, 1997 -- _- 

ADS Absorption Factor NA (1) USEPA, 1995 __ -- 

EF Exposure Frequency days/year 250 USEPA, 1991 __ __ 

ED Exposure Duration years 1 Prof Judge __ __ 

BW Body Weight kg 70 USEPA, 1989 -- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 _- -- 

AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 -- -_ 

Inhalation C Contaminant Concentration in Soil mg/Q See Table See Table -_ __ CD1 (mg/kg-day) = 

RR Respiration Rate m3/hour 0.83 USEPA, 1995 __ _- CxIRxETxEFxEDxI/PEFx 

ET Exposure Time hours/day 8 Prof Judge -- -- I/BW xl/AT 

EF Exposure Frequency days/year 250 USEPA, 1991 _- -- 

ED Exposure Duration years 1 Prof Judge -- -- 

PEF Particulate Emission Factor m3/kg 1<32E+09 USEPA, 1996 _- __ 

BW Body Weight kg 70 USEPA, 1989 -- -_ 

AT-C Awr~oinoTim~ N-rrnr~rl days 2s;sso USEPA, 1989 -_ __ . . -.-p”‘o - . . ..- ,- _..___, 
AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 -- __ 

(1) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 
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TABLE 4.6.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

I 
6 

Receptor Population: Construction Workers 

I I I 
Zxposure Route I I Parameter Parameter Definition Units 

Ingestion 

Dermal 

C Contaminant Concentration in Groundwater mg/L 
IR-W Ingestion Rate of Groundwater Uday 

EF Exposure Frequency days/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

C Contaminant Concentration in Groundwater mg/L 
CF Conversion Factor UCtIi3 

SA Surface Area Available for Contact Cm2 

PC Permeability Constant cnvhour 
ET Exposure Time hours/day 
EF Exposure Frequency days/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

RME 
Value 

See Table 
NA 
250 

1 
70 

25,550 
365 

See Table 
1 .OOE-03 

3,300 
Chemical Specific 

8.00E+oo 
2SOEiO2 
1 .OOE+OO 
7.00E+OI 
2.56E+04 
365E+02 

I I 
RME 

I 

CT 

I 

CT 
Rationale/ Value Rationale/ I 

Intake Equation/ 
Model Name 

Reference 
See Table 

USEPA, 1989 
USEPA. 1991 

Prof Judge 
USEPA, 1989 
USEPA, 1989 
USEPA, 1989 

See Table 
USEPA, 1989 
USEPA, 1997 
USEPA, 1992 
USEPA, 1989 
USEPA, 1991 

Prof Judge 
USEPA, 1989 
USEPA, 1989 

__ 
-- 

Reference 
_- 
-_ 

Chronic Daily Intake (CDI) (mg!kg-day) = 
C x IR-W x EF x ED x I/BW x l/AT 

__ __ 
-_ ._ 
__ __ 
-- -- 
__ 
__ 

__ 
I __ ICDI (mg/kg-day) = 

CxCFxSAxPCxETxEFxEDx 
1lBW xl/AT 

__ __ -_ I _- __ __ I 

Prof Judge - Professional Judgement 
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TABLE 4.6.4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) -BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Water 

Receptor Population: Construction Workers 

Jxposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationalel Value Rationale/ Model Name 
Reference Reference 

Ingestion C Contaminant Concentration in Surface Water mgn See Table See Table __ __ Chronic Daily Intake (CD11 (mg/kg-day) = 

IR-W Ingestion Rate of Surface Water Lfhour NA USEPA, 1989 __ __ CxIR-WxEFxEDxlMWxllAT 

ET Exposure Time hours/day 8 USEPA, 1989 __ __ 

EF Exposure Frequency days/year 250 USEPA, 1991 -- __ 

ED Exposure Duration years 1 Prof Judge -_ -- 

BW Body Weight kg 70 USEPA, 1989 -_ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- -_ 

AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 -_ _- 

Dermal C Contaminant Concentration in Surface Water mgn See Table See Table -_ -- CD1 (mg/kg-day) = 

CF Conversion Factor YCtll3 1 .OOE-03 USEPA, 1989 _- __ CxCFxSAxPCxETxEFxEDx 

SA Surface Area Available for Contact Cm2 3,300 USEPA, 1997 -- __ IIBW xl/AT 

PC Permeability Constant ctlvhour Chemical Specific USEPA, 1992 __ __ 

ET Exposure Time hours/day 8 USEPA, 1989 __ __ 

EF Exposure Frequency days/year 250 USEPA, 1991 -- -- 

ED Exposure Duration years 1 Prof Judge _- __ 

BW Body Weight kg 70 USEPA, 1989 __ __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 

AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 __ __ 

Prof Judge - Professional Judgement 
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TABLE 4.6.5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

IScenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Construction Workers 
Receator Are: Adult 

I’ ’ I, 

3xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Sediment n-&kg See Table See Table -_ __ Chronic Daily Intake (CDI) (mg/kg-day) = 

IR-S Ingestion Rate of Sediment mddv NA Prof Judge __ _- CxIRxCFxFixEFxEDxI/BWxl/AT 
CF Conversion Factor Wmg 1 .OOE-06 USEPA, 1989 __ __ 

Fi Fraction Ingested from Source NA 1 USEPA, 1995 _. -- 
EF Exposure Frequency days/year 250 USEPA, 1991 __ __ 

ED Exposure Duration years 1 Prof Judge -- -_ 

BW Body Weight kg 70 USEPA, 1989 __ -_ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ _- 

AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 __ __ 

Dermal C Contaminant Concentration in Sediment @kg See Table See Table __ __ CD1 (mg/kg-day) = 
CF Conversion Factor Wmg 1 .OOE-06 USEPA, 1989 _- __ CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2/day 3,300 USEPA, 1997 _- __ l/BW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA, 1997 __ __ 

ABS Absorption Factor NA (1) USEPA, 1995 __ __ 

EF Exposure Frequency days/year 250 USEPA, 1991 __ -- 

ED Exposure Duration years 1 Prof Judge -- __ 

BW Body Weight kg 70 USEPA, 1989 -_ -_ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ __ 
AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1989 __ __ 

(I) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Prof Judge - Professional Judgement 
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TABLE 4.7.1 
VALUES USED FOR DAlLY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Industrial / Commercial Workers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT 
Code 

Intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Soil m&z See Table See Table -- __ 

IR-S Ingestion Rate of Soil wW 
Chronic Daily Intake (CDI) (mg/kg-day) = 

50 USEPA, 1995 -- -- CxIRxCFxFixEFxEDxI/BWxI/A? 
CF Conversion Factor kg/v 1 .OOE-06 USEPA, 1989 __ __ 
Fi Fraction Ingested from Source NA 1 USEPA, 1995 __ -- 
EF Exposure Frequency days/year 250 USEPA, 1991 -- __ 
ED Exposure Duration years 25 USEPA, 199 1 __ -_ 
BW Body Weight kg 70 USEPA, 1989 -- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -- 
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1989 -_ -- 

Dermal C Contaminant Concentration in Soil mg/kg See Table See Table __ __ 
CF Conversion Factor 

CD1 (mg/kg-day) = 

kg/n-% 1 .OOE-06 USEPA, 1989 -_ -- CxCFxSAxAFxABSxEFxEDx 
SA Surface Area Available for Contact cm2Jday 3,300 USEPA, 1997 __ -_ IIBW xl/AT 
AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA, 1997 __ __ 

ABS Absorption Factor NA (1) USEPA, 1995 __ -- 
EF Exposure Frequency days/year 250 USEPA, 1991 __ __ 
ED Exposure Duration years 25 USEPA, 1991 -_ __ 
BW Body Weight kg 70 USEPA, 1989 -- -_ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- -_ 
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1989 -_ -- 

Inhalation C Contaminant Concentration in Soil mk% See Table See Table __ -- 
RR Respiration Rate 

CD1 (mg/kg-day) = 
m3/hour 0.83 USEPA, 1995 -- -_ CxIRxETxEFxEDxl/PEFx 

ET Exposure Time hours/day 8 USEPA, 1991 -- -- l/BW xl/AT 
EF Exposure Frequency days/year 250 USEPA, 1991 -- -_ 
ED Exposure Duration years 25 USEPA, 1991 -- -_ 
PEF Particulate Emission Factor mUkg 1.328+09 USEPA, 1996 -- -_ 
BW Body Weight kg 70 USEPA, 1989 __ -- 

AT-C Averaging Time (Cancer) days 25,550 l.JSEPA; 1989 __ -- 
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1989 __ __ 

(I) USEPA Region IV default values of 0.01% organics and 0.001% for inorganics were used for ABS values. 

Sources: 

Exposure Parameters, IndCom-SS Page 23 of 24 6/12/2002 



TABLE 4.1.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion C Contaminant Concentration in Groundwater mg/L See Table See Table -- -- Chronic Daily Intake (CDI) (mgikg-day) = 

IR-W Ingestion Rate of Groundwater Uday 2 USEPA, 1995 -- __ C x IR-W x EF x ED x 1lBW x I/AT 
EF Exposure Frequency days/year 250 USEPA, 1991 -- -- 

ED Exposure Duration years 25 USEPA, 1991 _- __ 

BW Body Weight kg 70 USEPA, 1989 -- __ 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 -- __ 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1989 -- __ 

Dermal C Contaminant Concentration in Groundwater m@- See Table See Table __ __ CD1 (mg/kg-day) = 
CF Conversion Factor UClll3 1 .OOE-03 USEPA, 1989 _- __ CxCFxSAxPCxETxEFxEDx 

SA Surface Area Available for Contact CIll2 18,000 USEPA, 1997 -- __ l/BW xl/AT 

PC Permeability Constant cm/hour Chemical Specific USEPA, 1992 __ __ 

ET Exposure Time hours/day 0.25 USEPA, 1989 __ __ 

EF Exposure Frequency days/year 250 USEPA, 199 1 -- __ 

ED Exposure Duration years 25 USEPA, 1991 __ __ 

BW Body Weight kg 70 USEPA, 1989 __ -- 

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 __ -- 

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1989 __ __ 
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/ 

Acetone 

BelZelle 

Chloroform 

Tollleoe 

Xylelles. totat 

2.Mell~ylnapl~d~alene 

Bis(2-chloroetlloxy)~ned~~~ 

Benzo(a)anthracene 

Benzo(a)pyrene 

Beozo(b)fluoranthene 

Benzo(k)fluoraothene 

Carbazole 

Ch~Selle 

Dibenz(a,b)andlracene 

FlUOLWkW 

Indeno(l,2,3-cd)p~ene 

Naphllialeoe 

PyTellC 
4.4’-DDD 

Chlordane, alpha- 

Chlordane, gatnma- 

Dieldrin 

Heptachlor 

Heptachlor Epoxide 

Aroclor-1248 

Aroclor-1254 

An&r-l2.ZQ 

MCPA 

Diesel Range Orgwics 

Gasoline Range Orgaoics 

Andowny 

Arsenic 

Iron 

Mango1ese 

Thalliuln 

Chronic/ 

iubchronic 

- 
Oral Rm 

Value 

- - 

i&chronic ISJOE-01 
iubchronic 3.OOE-03 
Chronic 1.0x-02 

;ubchronic 2.CQE-01 
Chronic 2.OOE+OO 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

iubclvonic 4.COE.02 

NA NA 
iubchronic 2.COE.02 
iubcbronic 3.COE.02 

NA NA 
;ubcbronic 5.00E-04 
i&chronic 5.OOE-04 
iulxhronic 5.OOE-05 
i&chronic S.OOE-04 

Chronic 1.30E-05 
NA NA 

Chronic 2.00E-05 

NA NA 
Mxllronic 5.COE-04 

NA NA 
NA NA 

Chronic 4.00E-04 

Chronic 3.COE-04 
Chronic 3.WE-01 
Chronic 2.40&02 

jobchronic 6.6QE.05 

(I) Kefer to table presented as subsection of Appendix H 

(2) Adjusted dennal Rm = Oral Rm * Adj Factor 

(3) For IRIS values. provide the date IRIS was searched. 

For HEAST values. provide the date of HEAST. 

TABLES.1 

NON-CANCER TOXICITY DATA .- ORALIDERMAL 

SITE 84 (BUILDING 45 AREA) 

MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

3ral to Der~nal 

Adjusbnent 

Factor (I) 

8.30E-01 

9.30E.01 

2.OOE-01 

S.OOE-01 

9.20E.01 

8.COE.01 

5.OOE-01 

3.lOE-01 

S.OOE-01 

S.COE-01 

5.OOE-01 

5.008-01 

3.10E-01 

3.lOE-01 

3.lOE-01 

3.lOE.01 

S.OOE-01 

3.10E-01 

7.00E-01 

8.OOE-01 

S.cOE-01 

5.CQE-01 

7.20E-01 

7.20E-01 

8.908-01 

9.00E-0 I 

9.COE-0 I 

5.COE-01 

S.OOE-0 I 

5.00E-01 

2.00E-02 

4.10E-01 

I .SOE-0 I 

4.00E-02 

I .5OE-0 I 

- 
Adjusted 

Denllal 

RfD (2) 
- 
8.308-02 

2.798-03 

2.COE.03 

1.6OE-01 

1.848+00 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

I .24E-02 

NA 

1.6OE.02 

9.30&03 

NA 

4.00E-04 

4.COE-04 

2.508-05 

3.M)E-04 

9.368-06 

NA 

l.SOE-05 

NA 

2.508-04 

NA 

NA 

%OOE-06 

1.238-04 

4.508-02 

9.608-04 

9.90&06 
- 

Liver/Kidney 

cvs 

Liver 

Liver / Kidney 

Whole body 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver / CVS 

NA 

Whole Body 

Kidney 

NA 

Liver 

Liver 

Liver 

Liver 

Liver 

NA 

Whole Body / ImS 

NA 

Kidney/Liver 

NA 

NA 

Whole Body 

Skin I CVS 

Livcr/CVS/GIS 

CNS 

cvs 

Coolbilled 

UlsertaintylModifying 

FXtOrS 

1ooo/l 

lMxx)/l 

IWI 

loml 

100/l 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3caO/l 

NA 

3wxl 

3ooo/l 
NA 

300/l 

300/I 

100/t 

300/l 

looO/l 

NA 

30011 

NA 

300/l 

NA 

NA 

ICCO/I 

3/l 

NA 

III 

3ooo/l 

Sources of Rrn: 

Target Organ 

IRIS 

NCEA 

IRIS 

IRIS 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS 

NA 

IRIS 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

IRIS 

NA 

IRIS 

NA 

NA 

IRIS 

IRIS 

NCEA 

IRIS 

IRIS 

Dates of Rm: 

rarget organ (31 

(MM/DDIYY) 

9/l 8/2ccO 

9/t1199x 

4/12/2002 

4/I 212002 

9/19/2Mx) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9/l g/2003 

NA 

9lt9l2ocQ 

9/18/2oco 

NA 

3/22/2COl 

3/22/2001 

9/l 8/2ccO 

9/l 8/2oM) 

9/18/2tXXl 

NA 

9/18/2Lm 

NA 

8/14/2001 

NA 

NA 

5l23l2ooO 

9/18/2000 

4/26/2ooO 

9/19/2ooo 

312911999 

Tnreet Orzan Abbreviations: 

CNS = Central Nervous Systetn 

CVS = Cardiovascular System 

GIS = Gastrointestinal Systeln 

Sources: 

IRIS = Integrated Risk Information Systetn 

NCEA = National Center for Environmental Assessnlent, USEPA 

For NCEA values, provide the date of the article provided by NCEA. NA = Not Applicable 



TABLE 5.2 

NON-CANCEK TOXICITY DATA .- INHALATION 
SITE 84 (BUILDING 45 AREA) 

MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

ChrOlliCl 

Sutxbronic 

NA NA 
Sutxluonic 9.OE.03 

NA NA 
Chronic 4.Oh01 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

CllrOlliC 3.OE-03 
NA NA 
NA NA 

Suhcbrouic 7.OE-04 
sutchronic 7.OE-04 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
ClWlliC S.OE-05 

NA NA 

(I) Provide equation used fur derivetion in text. 

(2) For IRIS vducs. provide the dete IRIS wits sea&xl 

For HEAST vdues, provide the date of HEAST. 

UIlilS 

NA 

ingh3 
NA 

n1gh3 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

mngldl 

NA 
NA 

m&!/m3 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
oyh3 

NA 

- 
Adjusted 

lnbalotiotl 

RfD(I) 
- 

I .0013-o I 
1.7lE.03 

8.M)E.05 

l.lOE-01 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

4.00&02 

NA 
8.578-04 

3.008-02 
NA 

2.008-04 

2.OOE.04 

S.COE-05 

S.COE-04 

1.30E.05 

NA 

Z.cOE-OS 
NA 

S.M)E-04 

NA 

NA 

NA 

NA 
NA 

I .40E-05 

NA 

- 
Primmy 

Target 

OQpl 
- 

NA 

cvs 

NA 

CNS I KsS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
RsS 
NA 

NA 
Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

CNS 

NA 
- 

Combined 

UlicsrleilltylModifyillg 
FWtOrS 

NA 

ION/1 

NA 

300/l 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

3ooo/l 
NA 

NA 
ICWI 

1cco/l 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

1tm/i 

NA 

- 
Sources of 

RfC:RfD: 

Target Organ 
- 

P.!z 

NCEA 

NCEA 

HEAST 

Withdraw 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

RE 

NA 
IRIS 
RE 

NA 
IRIS 

IRIS 

RE 

RE 

RE 

NA 

RE 

NA 

RE 

NA 

NA 

NA 
NA 

NA 
IRIS 
NA 

- 
Dates (2) 

MMIDDIYYI 

- 

NA 

91111998 

NA 

4/32/2002 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

9/19mml 

NA 

NA 
3/22/2001 
3/22/2COl 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
9/19/2ooo 

NA 
- 

CNS = Camul Nrrvous System 

CVS = Cardiovascular System 
IRIS = It~tegrdted Risk Infonmtion Systm 

HEAST= Health Effects Asacsswat Sunuwy Tahias 
7.“. For NCEA mlues, provide tbr date of the wticle provided by NCEA. R.*S = Rrspiretory System NCEA = Netional Center for E~wiro~~nentd Asrrssmmt, ubt 

RE = Region 9 Route Extrqmlation 
NA = NOL Applicable 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

, 

Tox Factors. CSF(od) 

Acetone NA 
Benzene S.SOE-02 
Chloroform 6.1 OE-03 
Toluene NA 
Xylenes, total NA 
2-Methylnaphthalene NA 
Bis(2-chloroethoxy)methanl NA 
Benzo(a)anthracene 7.30E-0 1 
Benzo(a)pyrene 7.30E+OO 
Benzo(b)fluoranthene 7.30E-0 I 
Benzo(k)fluoranthene 7.30E-02 
Carbazole 2.00E-02 
Chrysene 7.30E-03 
Dibenz(a,h)anthracene 7.30E+OO 
Fluoranthene NA 
Indeno( 1,2,3-cd)pyrene 7.30E-01 
Naphthalene NA 
Pyrene NA 
4,4’-DDD 2<40E-01 
Chlordane, alpha- 3SOE-01 
Chlordane, gamma- 3SOE-01 
Dieldrin I .60E+Ol 
Heptachlor 4SOE+OO 
Heptachlor Epoxide 9.10E+OO 
Aroclor- 1248 2.00E+OO 
Aroclor- 1254 2.00E+OO 
Aroclor- 1260 2.00E+OO 
MCPA NA 
Diesel Range Organ& NA 

Oral Cancer 
Slope Factor 

Oral to Dermal 
Adjustment 
Factor (1) 

8.3OE-01 
9.30E-01 
2.00E-01 
8.00E-01 
9.20E-01 
8.00E-01 
5.00E-01 
3.lOE-01 
5.00E-01 
S.OOE-01 
5.00E-01 
5.00E-0 1 
3.10E-01 
3.10E-01 
3.10E-01 
3.1OE-01 
8.00E-01 
3.10E-01 
7.00E-01 
8.00E-01 
8.00E-01 
S.OOE-01 
7.20E-01 
7.20E-01 
8.90E-01 
9.00E-01 
9.00E-01 
5.00E-01 
5.OOE-01 

NA 
.5.91E-02 
3.05E-02 

NA 
NA 
NA 
NA 

2.358+00 
1.46E+Ol 
1.46E+OO 
1.46E-01 
4.00E-02 
2.3.58-02 
2.3.5E+Ol 

NA 
2.358+00 

NA 
NA 

3.438-01 
4.38E-01 
4.38E-01 
3.20E+Ol 
6.2SE+OO 
1.26E+O I 
2.258+00 
2.22E+OO 
2.228+00 

NA 
NA 

(m&/day) .’ 
(mgikg/day) .’ 
(mg/kg/day) .’ 
(mg/kg/day) .’ 
(mg/kg/day) .’ 
(mg/kg/day) J 
(mglkglday) .I 

NMWW 
-I 

(mg/kg/day) .’ 
@%kg/day) J 
(mg/kg/day) .’ 
(mg/kg/day) .’ 
(mg/kg/day) .’ 

~mgkdday) 
.I 

(mg/kg/day) -’ 

h@WW) 
.I 

bWk?W) 1: 
MWWkv) 
(mg/kg/day) .I 

(mg/kg/day) .’ 
(mglkglday) .’ 
(mg/kg/day) *’ 
(mg/kg/day) .’ 
bw’kdday) -’ 
@WWday) 

., 

(mg/kg/day) -’ 
(mglkglday) .’ 
(mg/kg/day) .’ 
(mg/kg/day) .’ 

Page 3 of 6 

Weight of Evidence/ 
Cancer Guideline 

Description 

D 
A 
B2 
D 
D 
D 
D 
B2 
B2 
B2 
B2 
B2 
82 
82 
D 
B2 
D 
D 
B2 
B2 
82 
82 
82 
B2 
82 
02 
82 
D 
D 

Source 

NA 
IRIS 
IRIS 
NA 
NA 
NA 
NA 

NCEA 
IRIS 

NCEA 
NCEA 
HEAST 
NCEA 
NCEA 

NA 
NCEA 

NA 
NA 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
NA 
NA 

Date (3) 
(MM/DD/YY) 

NA 
9/l 812000 
4/l 2/2002 
4/12/2002 
2/28/2001 

NA 
21231200 I 
4/26/2000 
9/l 8/2000 
4/26/2000 
4/26/2000 
7/l/1997 

412612000 
4/26/2000 
91 I 812000 
412612000 
9/l 9/2000 
9/l 8/2000 
9/l s/2000 
3/22/2001 
9/l 812000 
9/l 812000 
9/l 8/2000 
9/l 812000 
3/g/2001 
3/g/2001 
3/8/2001 

NA 
NA 

6/l l/2002 



TABLE 6.1 (Continued) 
CANCER TOXICITY DATA -- ORAL/DERMAL 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Chemical 
of Potential 

Concern 

Gasoline Range Organics 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

Oral Cancer 
Slope Factor 

Oral to Dermal 
Adjustment 
Factor (1) 

NA 
NA 

1.50E+OO 
NA 
NA 
NA 

5.00E-01 
2.00E-02 
4.10E-01 
1,50E-01 
4.00E-02 
1.50E-01 

Adjusted Dermal 
Cancer Slope 

Factor (2) 

NA 
NA 

3.66E+OO 
NA 
NA 
NA 

Units 

O-q&&W -’ 
(mWday) -’ 
h+g/W -I 
~w+g/dv) -’ 
~~&#ay) -’ 
~~g/Wday) -’ 

Weight of Evidence/ 
Cancer Guideline 

Description 

Source 

NA 
NA 
IRIS 
NA 
NA 
NA 

Date (3) 
(MM/DD/Y Y) 

NA 
NA 

9/18/2000 
NA 

9/l 912000 
NA 

Notes: 

(1) Refer to table presented as subsection of Appendix H 
(2) Adjusted dermal CSF = Oral CSF / Adj Factor 
(3) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide article date provided by NCEA. 

NA = Not Applicable 

Sources: 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

EPA Group: 
A - Human carcinogen 
B 1 - Probable human carcinogen - indicates that limited human data are available 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely (EPA classes A, B 1, B2, C) 
Cannot be Determined (EPA class D) 
Not Likely (EPA class E) 

Tox Fat ZSF(od) 1 Pag .‘6 ii2002 



TABLE 6.2 
CANCER TOXICITY DATA _- INHALATION 

SITE 84 (BUILDING 45 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE. NORTH CAROLINA 

Acetone 
Benzene 
Chloroform 
Toluene 
Xylenes, total 
2-Methylnaphthalene 
Bis(2-chloroethoxy)methanc 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Pyrene 
4/I’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- I 254 
Aroclor- 1260 
MCPA 
Diesel Range Organics 

- 
Jnit Risk 

- 

NA 
4SE+Ol 
2.3E-05 

NA 
NA 
NA 
NA 
NA 

8.9E-04 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OE-04 
1 .OE-04 
4.6E-03 
I .3E-03 
2.6E-03 
I .OE+OO 
1 .OE+OO 
1 .OE+OO 

NA 
NA 

- 

Units 

NA 
uglm3 
uglm3 

NA 
NA 
NA 
NA 
NA 

ug/m3 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ug/m3 
uglm3 
uglm3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

NA 
NA 

Adjustment (I) Inhalation Cancer 
Slope Factor 

NA NA 
3,500 2.708-02 
3,500 8.05E-02 
NA NA 
NA NA 
NA NA 
NA NA 

3,500 3.10E-01 
3,500 3. I OE+OO 
3,500 3.10E-01 
3,500 3.1 OE-02 
3,500 2.00E-02 
3,500 3. I OE-03 
3,500 3. I OE+OO 
NA NA 

3,500 3.10E-01 
NA NA 
NA NA 

3,500 2.40E-01 
3,500 3.50E-01 
3,500 3.50E-01 
3,500 1.61E+Ol 
3,500 4.558+00 
3,500 9. I OE+OO 
3,500 2.00E+OO 
3,500 2.00E+OO 
3,500 2.00E+OO 
NA NA 
NA NA 

Units 

mglkglday 
mg/kg/day 
mgikglday 
mg/kg/day 
mgikglday 
mglkglday 
mglkglday 
mg/kg/day 
mg/kg/day 
mglkglday 
mg/kg/day 
mg/kg/day 
mglkglday 
mglkglday 
mg/kg/day 
mgikglday 
mglkgiday 
mg/kg/day 
mgikglday 
mgikglday 
mgikglday 
mgikg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mgikglday 
mg/kg/day 
mglkgiday 
mg/kg/day 

Weight of Evidence/ 
Cancer Guideline 

Description 

D 
A 
B2 
D 
D 
D 
D 
D 
82 
82 
B2 
D 
B2 
D 
D 
B2 
C 
D 

B2 
B2 
82 
B2 
B2 
B2 
B2 
82 
02 
D 
D 

- 
Source 

- 
NA 
IRIS 
IRIS 
NA 
NA 
NA 
NA 

NCEA 
NCEA 
NCEA 
NCEA 

RE 
NCEA 
NCEA 

NA 
NCEA 

NA 
NA 
RE 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
NA 
NA 

- 

Date (2) 
(MM/DD/YY) 

NA 
9/l 812000 
4/l 212002 
4/l 2/2002 
2/28/2001 

NA 
U23/2001 

NA 
4/26/2000 

NA 
NA 
NA 

9/l S/2000 
NA 

9/l 812000 
9/l S/2000 
9/l 9/2000 
9/l 8/2000 

NA 
3/22/2001 
9/ IS/2000 
9/l 812000 
9/l S/2000 
9/l S/2000 
3/S/200 1 
3/S/2001 
31812001 

NA 
NA 
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TABLE 6.2 (Continued) 
CANCER TOXICITY DATA -- INHALATION 

SITE 84 (BUILDING 4.5 AREA) 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Notes: 

Unit Risk 

NA 
NA 

4.3E-03 
NA 
NA 
NA 

Units 

NA 
NA 

uglm3 
NA 
NA 
NA 

Adjustment (1) 

NA 
NA 

3,500 
NA 
NA 
NA 

Inhalation Cancer 
Slope Factor 

NA 
NA 

lSlE+Ol 
NA 
NA 
NA 

“” 

mWday D 

wWW D 

w@g/W A 
mglkglday D 

mg/Wday D 
mglkglday D 

(1) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = EPA Group: 
70kg x 1120m3/day x lOOOug/mg A - Human carcinogen 

B 1 - Probable human carcinogen - indicates that limited human data a 
B2 - Probable human carcinogen - indicates sufficient evidence in anir 

(2) For IRIS values, provide the date IRIS was searched. 
For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA. 

NA = Not Applicable 

Sources: 
IRIS = Integrated Risk Information System 
NCEA = National Center for Environmental Assessment, USEPA 
RE = Region 9 Route Extrapolation 

Source 

NA 
NA 
IRIS 
NA 
NA 
NA 

Date (2) 
(MM/DD/YY) 

NA 
NA 

9/l X/2000 
NA 

9/l 9/2000 
NA 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely (EPA classes A, B 1, B2, C) 
Cannot be Determined (EPA class D) 
Not Likely (EPA class E) 

Tox Fal cSF(i)l Pa& ,‘6 I I2002 



Exposure Medium: Surface Soil 

Receptor Population: Military Base Personnel 

TABLE7.1.1A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concenvation Concentration Quotient 

for Hazard Units units 
Calculation (If 

Igcstion 2-Methylnaphthalene 1.96 wh 1.96 m@s M I .9E-06 mg/kg-day NA __ __ __ __ 

Benzo(a)anthracene 69.0 mg/kg 69.0 mdks M 6.8B05 mgikg-day NA __ __ _- __ 

Benzo(a)pyrene 30.5 w& 30.5 m&3 M 3.OE-05 mg/kg-day NA _- _- ._ __ 

Benzo(b)fluoranthene 40.9 msncs 40.9 w& M 4.OE-05 w&W NA __ __ __ _- 

Benzo(k)fluoranthene 18.7 m& 18.7 m@g M 1.8E-05 mg/kg-day NA __ __ __ __ 

Carbazole 3.16 Wk 3.16 wkz M 3.1E-06 mg/kg-day NA __ _- _- __ 

Chrysene 96.0 msnCg 96.0 mdks M 9.45OS mg/kg-day NA -_ __ __ __ 

Dibenz(a,h)anthracene 1.41 mdks 1.41 mdks M I .4EO6 mg/kg-day NA __ _- __ __ 

fluoranthene 243 mdks 243 mdks M 2.4&04 mg/kg-day 4.OE-02 wWW __ __ 5.98-03 
Indeno(l.2,3-cd)pyrene 8.79 wb 8.79 wb M 8.6E-06 mglkg-day NA __ __ __ __ 

Naphthalene 0.525 mdks 0.525 mg/kg M 5.lE07 mg/kg-day 2.OE-02 mg/kg-day __ __ 2.6&05 
Pyrene 250 mO/kg 250 wh M 2.4804 mg/kg-day 3.OE-02 mgikg-day _. __ 8.2803 
4,4’-DDD 3 wVk2 3 mdkg M 2.9E-06 ~g/k&v NA __ _. __ __ 

CNordane, alpha- 48 mdks 48 m& M 4.7E-05 mglkg-day 5.OE-04 mg/kg-day -_ _- 9.48-02 
Chlordane, gamma- 58 w@ 58 msnCs M 5.78-05 mg/kg-day 5.OE-04 m&J%-day ._ __ l.lE-01 
Dieldrin 0.32 w& 0.32 mdkg M 3.lE-07 Wkg-day 5.OE-05 mglkg-day __ __ 6.3E-03 
Heptachlor 22 mdks 22 mdks IM 2.2BOS mg/kg-day 5.OE-04 mgikg-day __ __ 4.38-02 
Ileptachlor Epoxide 4.5 mdks 4.5 w&z M 4.4B06 mgkg-day 1.3E-05 mg/kg-day __ __ 3.4E-01 
Aroclor- 1248 1.51 mgnCs 1.51 w& M l .SE-06 mgikg-day NA __ __ __ _. 

Aroclor- I254 0.975 wkg 0.975 w& M 9SE-07 mg/kgday 2.OE-05 mg/kg-day _- __ 4.8&02 
Aroclor- 1260 54.6 mdkg 54.6 mdks M 53E-OS mg/kg-day NA __ __ _- _- 

Gasoline Range Organics 0.207 mgntg 0.207 wh M 2.OE-07 mglkg-day NA __ __ __ __ 

Diesel Range Organics 470 m&z 470 m& M 4.6E-04 mgikg-day NA __ __ __ _- 

Antimony 1.22 w@ 1.22 mdks M 1.2E-06 mg/kg-day 4.OE-04 mgikg-day _- _- 3.OE-03 
Arsenic 3.49 mdkg 3.49 w& M 3.4B06 WWv 3.0804 mg/kg-day __ _- l.iE-02 
Iron 2,260 mg/kg 2,260 mslkg M 2.2E03 mg/kg-day 3.OE.01 Wk-day __ __ 7.48-03 
Thallium 0.3 1 WQ 0.31 wk3 M 3.OE-07 mg/k/kg-day 6.6E-05 mgikg-day _- __ 4.S&03 

(total) 6.8Ev01 
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TABLE7.1.1A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Military Base Personnel 

wmal 2-Metbylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorantbene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzfa,h)anthracene 
Fluoranthene 
lndeno(l,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
IrOt> 

Thallium 
I (Total: 

EPC . Exposure Point Concentration 
NA - Toxicity criterion not available 
-. - Not applicable. 

- 
Medium 

EPC 
Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

- 
Route 
EPC 

Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

mgikg - milligram per kilogram (I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
:Non-Cancer) 

M 1.3E-07 
M 5.88-05 
M 2.6E-05 
M 3.4E-05 
M l.GE-05 
M 2.78-06 
M 8.1E-05 
M 1.2E-06 
M l.bE-05 
M 7.4B06 
M 3.4B08 
M l .bE-05 
M 1.9507 
M 1.2E-05 
M 1.5E-05 
M 2.1E-08 
M 1.4E-06 
M 2.9E-07 
M 1.4E-06 
M 8.8E-07 
M 4.9B05 
M 1.3E-08 
M 3.OE-05 
M 7.9E-09 
M 6.8E-07 
M I .5E-05 
M 2.OE-09 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 

WWay 
mdk@v 
mgIkg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 

m&Mv 
mg/kg-day 
mg/kg-day 

W&-day 
Wk-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg!kg-day 
m@g-day 
mg/kg-day 
mg/kg-day 
mg!kg-day 
mg/kg-day 
rngfkg-day 
mg/kg-day 
mglkg-day 

Total Hazard 

- 
<eference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
NA 

1.6&02 
9.3B03 

NA 
4.OE-04 
4.OE-04 
2.58-05 
3.6E-04 
9.4B06 

NA 
1.8E-05 

NA 
NA 
NA 

8.OE-06 
I .2E-04 
4.58-02 
9.9E-06 

- 
:x Across 

Reference Reference 
Dose Units Concentration 

._ 
__ 
__ 

__ 
__ 
__ 
__ 

WWW 
__ 

w&-day 
mg/kg-day 

__ 

mg/kg-day 

WWay 
mgfkg-day 
mg/kg-day 
mg/kg-day 

__ 

m&&-day 
__ 
__ 
__ 

mg!kg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 

__ 
__ 
-_ 
__ 
__ 
_. 
__ 
__ 
__ 
__ 
_- 
__ 
-. 
__ 
__ 
-_ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
._ 
_. 
__ 

Exposure R t&Pathways 

Reference 
Concentration 

Units 

_. 
__ 
-_ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
_. 
__ 
__ 
_. 
._ 

Hazard 
Quotient 

__ 
__ 
-_ 
__ 
__ 
__ 
__ 
__ 

1.3E-03 
-_ 

2.1 E-06 
1.7E-03 

-- 

3.1E-02 
3.7B02 
8.3B04 
3.9E-03 
3.1E-02 

__ 

4.9B02 
-- 
__ 
__ 

9.98-04 
5.5E-03 
3.2804 
2.OE-04 
l.bE-01 - 
SSE-01 
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Exposure Point: Fugative dust 
Receptor Population: Military Base Personnel 
keceptor Age: Adult 

Benzo(b)fluoranthene 
Bewo(k)fluoranthene 

Dibenz(a,h)anthracene 

Indeno(l,2.3-cd)pyrene 

Gasoline Range Organics 
Diesel Range Orgaoics 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ _ Not applicable. 

- - 
Medium Medium 

EPC EPC 
Value units 

1.96 mdks 
69.0 mdkg 
30.5 mg/kg 
40.9 mg/kg 
18.7 mg/kg 
3.16 mdks 
96.0 mdkg 
1.41 mg/kg 
243 m& 
8.79 mdks 

0.525 mdks 
250 m&z 

3 mdks 
48 mpncg 
58 msk 

0.32 m&z 
22 mdks 
4.5 mgpng 
1.51 mdks 

0.975 mdks 
54.6 mdkg 

0.207 mdks 
470 mg/kg 
1.22 mdks 
3.49 mdks 

2,260 mdks 
0.31 mdks 

TABLE7.1.1aA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LUEUNE 
JACKSONVILLE. NORTH CAROLINA 

- 
Route 
EPC 

Value 

1.48&09 
.5.23E-08 
2.31&08 
3.10E-08 
1.41E-08 
2.398-09 
7.278-08 
1.07809 
1.84507 
6.66E-09 
3.98&IO 
I .89E-07 
2.27B09 
3.648-08 
4.39&08 
2.42BlO 
1.67&08 
3.41509 
I I4E-09 
7.39810 
4.13E-08 
1.57&10 
3SGB07 
9.2.5E-10 
2.658-09 
1.71E-06 
2.32B10 

- 
Route 
EPC 
units 

- 
mdm’ 
mF/m’ 
mpJm” 
mg/m’ 
mg/m’ 
mdm’ 

Wm’ 
mg/m’ 
t-&m’ 
mglmj 
mp/m’ 
mF/m” 
mp/m’ 
mdm’ 
mdm’ 
mg/m’ 
mem’ 
mF/m’ 
rnglrnj 
mr/m’ 
mdmf 
mg/m’ 
m,@m3 
mgim’ 
mE/m’ 
mF/m’ 
mfi/m3 

mg/kg _ milligram per kilogram 
mg/m’ - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
:alculation (1) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

Intake 
Non-Cancer) 

9.6E-11 
3.48-09 
1 SE-09 
2.OE-09 
9.2E-10 
1.6E-IO 
4.7&09 
7.0&l I 
I .2&0X 
4.3E-10 
2.6E-I I 
I .2E-08 
l.SE-10 
2.4&09 
2.9E-09 
1.6E-11 
l.lE-09 
2.2E-IO 
7.4E-I I 
4.8E-11 
2.7E-09 
l.OE-I 1 
2.3E-08 
b.OE-11 
1.7E-IO 
l.lE-07 
ISE-11 

lazard Index 

Intake 
Non-Cancer) 

Units 

mg/kg-day 
mgikg-day 
mg&g-day 
mgkg-day 

%&-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

w@day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 

w&-day 
WWay 
mgikg-day 
mg/kg-day 
mg/kg-day 

- 
Reference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.68-04 
3.OE-02 

NA 
2.OE-04 
2.OE-04 
5.OE-05 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

-e Routes/ 

Reference 
Dose Units 

- 
__ 
_- 
__ 
-_ 
__ 
__ 
__ 
__ 

mg/kg-day 
__ 

mg/kg-day 
mglkg-day 

__ 

wYk-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 

__ 

mg/kg-day 
__ 
__ 
__ 
-_ 
__ 
-_ 
__ 

- 
hN’Q’S 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 
NA 
NA 

7.OE-04 
7.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

Units 

__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 

mg/m3 
_. 
__ 

mg/m3 
mgh3 

__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
_- 
__ 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
?uotient 

_- 
__ 
__ 
_- 
__ 
-_ 
._ 
-_ 

3.OE-07 
__ 

3.OE-08 
4. I E-07 

__ 

1.2E-05 
1.4E-05 
3.28-07 
2.28-06 
1.7E-05 

__ 

2.4E-06 
__ 
_- 
__ 
_- 
__ 
_- 
-- 

4.9E-05 
4.98-05 - 
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TABLE7.1.113 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Military Base Personnel 

Intake 
(Non-Cancer) 

Intake 
:Non-Cancer) 

Units 

- 
Reference 
Dose (2) 

Reference Reference 
Dose Units Concentration 

5.7E-05 
4.7E-06 
2.48-06 
2.7E-06 
1.7E-06 
9.38-07 
6.6E-06 
6.8807 
1.7&06 
5.lE-08 
9.4E-05 
S.lE-06 
2.35-03 

mg/kg-day 
mglkg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 

mdkwb 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg&g-day 
mg/kg-day 
mgikg-day 
mg/kg-day 

NA __ 
NA __ 
NA ._ 
NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA 

5.OE-05 mg/kg-day 
NA __ 

3.OE-04 mglkg-day 
3.OE-01 m&g-day 

3.7E-06 mgikg-day NA 
4.OE-06 mg/kg-day NA 
2.lE-06 mgikg-day NA 
2.4E-06 m&g-day NA 
1 SE-06 m&&-W NA 
8.OL07 mgikg-day NA 
5.6E-06 mg/kg-day NA 
5.8E-07 mg/kg-day NA 
1.4E-06 mg/kg-day NA 
3.4B09 mdkg-day 2.5E-05 
8.6E-05 mg/kg-day N/l 
1 .OE-06 mg/kg-day I.2804 
1.5E-05 mg/kg-day 4.58-02 - - 

:x Across 

__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
-- 

%&-day 
__ 

mg/kg-day 
mg/kg-day 

Exposure 

Hazard 
Quotient 

Reference 
Concentration 

units 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

IgeStim 2-Methylndphthalene 
Benzo(a)anthracene 
Benzo(a)pyrenc 
Bemo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2.3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

(total: 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

)ermal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benz.o(a)pyrene 
Benzo(b)fluoraotherle 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

(Total) 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

Route 
EPC 

Value 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,341 

EPC 
Selected 

for Hazard 
:alculation (1: 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

__ 
. . 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_. 
__ 
__ 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

1 .OE-03 
__ 

1.7E-02 
7.7E-03 
2.68-02 

__ 
._ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

1.3E-04 
__ 

8.38-03 
3.4E-04 
8.8E-03 - 
3.58-02 

__ 
__ 
__ 
__ 
__ 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
._ 

.- 

__ 

tes/Pathways 
NOTFS: A 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
. . Not applicable. 

mg/kg - milligram per kilogram (I) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for hazard calculation. 
mg/kg-day - mlhgam per lulogram per day (2) Spectty tt subchromc. 
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TABLE7.1.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFl-ER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Military Base Personnel 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ _ Not applicable. 

ng/kg - milligram per kilogram 
mg/m3 - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Military Basr Prrso~~~~rl, SS-N-I Page 2 of 2 6/l l/2002 



TABLE 7.1.2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDme 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Military Base Personnel 

Xylenes, total 0.0035 ma 0.0035 mg/L M 
(Total) 

I , 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

units Units 

Dermal Acetone 0.0056 mdL 0.0056 wk M 
Toluene 0.0027 mg/L 0.0027 mg/L M 
Xylenes, total 0.003s mdL 0.0035 mg/L M 

(Total) 

NO1‘ES: 
EPC-E, *posure Point Concentration 
NA - Toxicity criterion not available. 

- Not applicable. 

mg/L - milligram per liter (1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for hazard calculation 
m&g-day - milligram per kilogram per day (2) Specify if subchronic. 

Military L so~uvsl, SW-N-OD Ph, .4 6/12/2002 



TABLE 7.1.3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDlNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Miliuuy Base Personnel 

Exposure 
Route 

Chemical 
of Potential 

concern 

Medium 
EPC 

Value 

ngestion 2-Methylnaphthalene m@s 10 

Aroclor- I248 mdks 2.8 
Aroclor-1260 m&z 40 
Diesel Range Organics mg/kg I 1,600 

(Total) 

10 
2.8 
40 

11,600 

2-Methylnaphthalene 10 msnCg 10 

Aroclor- 1248 2.8 mdks 2.8 
Aroclor-1260 40 mdks 40 
Diesel Range Organics 11,600 mdks 11,600 

(Total) 

Medium 
EPC 
units 

Route 
EPC 

Value 

M 9.88-06 
M 2.7E-06 
M 3.98-05 
M l.lE-02 

mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

NA __ __ __ -- 

NA __ __ __ __ 

NA __ __ _- __ 

NA __ __ __ __ 
__ 

1ermal M 6.5&07 m&-day 
M 2.58-06 mgikg-day 
M 3.6&05 mg/kg-day 
M 7SE-04 mg/kg-day 

NA __ __ __ __ 

NA __ __ __ _- 

NA __ ._ -_ __ 

NA __ __ __ __ 

II I I 
Total Hazard Index Across All Exposure Routes/Pathways 

EPC - Exposure Point Concentration mg&g - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 
EPC 
Units 

EPC Intake 
Selected (Non-Cancer) 

for Hazard 
Calculation (1) 

intake 
(Non-Cancer) 

units 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

Military Base Personnel, SD-N-OD Page 2 of 4 6/12/2002 



TABLE 7.2.lA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~,, 

Exposure Pomt: Surface Soil 
Receptor Population: Recreational (Jsers 

ixposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

lgestiou Z-Methylnaphthalene 1.96 mdks 1.96 wk M 3.78-07 w&t-day NA __ _- __ __ 

Benzo(a)anthrdcene 69.0 mdks 69.0 m& M 1.3E-05 mg/kg-day NA __ _- __ -_ 

Benzo(a)pyrene 30.5 m& 30.5 mgikg M 5.7B06 mg/kg-day NA __ _- __ __ 

Benzo@)fluoranthcne 40.9 m& 40.9 mi@g M 7.7E-06 mg/kg-day NA -_ __ __ _. 
Benzo(k)fluoranthene 18.7 mg/kg 18.7 m& M 3.58-06 mgikg-day NA __ -- __ __ 
Carbazole 3.16 wh 3.16 “‘g/kg M 5.98-07 mg/kg-day NA __ _- __ __ 
Chrysene 96.0 m@ncg 96.0 mt& M I .8E-05 mg/kg-day NA __ __ __ __ 
Dibenz(a,h)anthracene 1.41 mdks 1.41 mdkg M 2.7807 mgfkg-day NA ._ __ __ __ 

Fluoranthene 243 m&z 243 m& M 4.6B05 mg/kg-day 4.OE-02 mg/kg-day __ -_ l.lE-03 
Indeno(l,2,3-cd)pyrene 8.19 mg/kg 8.79 w& M 1.7E-06 mglkg-day NA __ __ __ __ 
Naphthalene 0.525 m@g 0.525 @kg M 9.9B08 mg!kg-day 2.OE-02 mg/kg-day __ __ 4.9E-06 
Pyrene 250 mg/kg 250 mdks M 4.7E-05 mg!kg-day 3.OE-02 mg!kg-day ._ __ l .GE-03 
4,4’-DDD 3 mfYQ 3 m& M 5.6E-07 mg/kg-day NA __ -. __ __ 
Chlordane, alpha- 48 mg/kg 48 mg/kg M 9.OE-06 mgikg-day 5.OE-04 mg/kg-day __ __ 1.8E-02 
Chlordane, gamma- 58 mg/kg 58 mdks M l.lE-05 mgikg-day 5.OE04 mgikg-day _L __ 22EO2 
Dieldrin 0.32 mgntg 0.32 mg& M 6.OE-08 mg/kg-day S.OE-05 mg/kg-day __ __ 1.2E03 
Heptdchlor 22 ‘SncS 22 mg’kg M 4.1E-06 m&k-W 5.OE-04 mglkg-ddy __ _- 83E-03 
Heptechlot Epoxide 4.5 wh 4.5 mgk M 8.58-07 mg/kg-day I .3E-05 mg/kg-day __ -_ 6.58-02 
Aroclor- I248 1.51 mdks 1.51 m& M 2.88-07 mg/kg-day NA __ __ __ __ 

Aroclor-1254 0.975 mf& 0.975 mgh M 1.8E-07 wk-day 2.OE-05 mg/kg-day __ __ 9.2E-03 
Aroclor- 1260 54.6 ‘“dkg 54.6 m& M 1 .OE-05 mg/kg-day NA __ ._ __ __ 
Gasoline Range Organics 0.207 WM 0.207 w/kg M 3.98-08 mgikg-day NA __ __ ._ __ 
Diesel Range Organ& 470 mg/kg 470 msk M 8.8E-05 mg/kg-day NA __ __ __ __ 
Antimony 1.22 m&2 1.22 mg/kg M 2.3&07 mg/kg-day 4.OE-04 mg/kg-day ._ __ 5.78-04 
Arsenic 3.49 m& 3.49 mgh M 6.6E-07 mglkg-day 3.OE-04 mg/kg-day -. ._ 2.28-03 
bon 2,260 mglkg 2,260 msn(g M 4.28-04 mg/kg-day 3.OE-01 mg/kg-day __ __ 1.4E-03 
Thallium 0.31 Wk 0.31 m&s M 5.8E-08 mgikg-day 6.6B05 mglkg-day __ __ 8.7804 

(total) 1.3E-01 

RecreationL vi. SS-A-N-OD Page _I~ 20 6/10/2002 



TABLE 7.2.lA RME 
CALCULATION 0~ NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Recreational Users 
Recentor Age: Adult 

Exposure 
Route 

Chemical 
of Potential 

Concern 

kmal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chryscne 
Dibenz(a,h)anthracene 
Fluoranthene 
Indcno(l.2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- I248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

(Total) 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ _ Not applicable. 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation, 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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- 
Medium 

EPC 
Value 

- 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

- 
Route 
EPC 

Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

EPC 
Selected 

for Hazard 
Calculation (1 

Intake 
:Non-Cancer) 

intake 
(Non-Cancer) 

units 

Reference Reference Reference 
Dose (2) Dose Units Concentration 

M 4.2&08 mg/kg-day NA 

M 1.9E-05 mg/kg-day NA 
M 8.5E-06 mg/kg-day NA 
M I. I E-05 mg/kg-day NA 
M 5.28-06 mg/kg-day NA 
M 8.88-07 mg/kg-day NA 
M 2.7E-05 mglkg-day NA 
M 3.9E-07 w&-day NA 
M 5.2EO6 wWW 1.2E-02 
M 2.48-06 mg/kg-day NA 
M l.lE08 mg/kg-day I .6E-02 
M 5.4E-06 w%-day 9.3E-03 
M 6.48-08 mg/kg-day NA 
M 4.1 E-06 mg/kg-day 4.OE-04 
M 5.OE-06 @%-day 4.OE-04 
M 6.98-09 mg/kg-day 2.58-05 
M 4.7B07 mg/ke% 3.6B04 
M 9.6B08 w&-day 9.4E-06 
M 4.58-07 m&z-day NA 
M 2.9E-07 mgikg-day 1.8E-05 
M l .bE-05 mgikg-day NA 
M 4.4E-09 mgikg-day NA 
M l.OE-0.5 mg/kgday NA 
M 2.6E-09 q/kg-day S.OE-06 
M 2.28-07 mg/kg-day 1.2E-04 
M 4.88-06 mg/kg-day 4.5B02 
M 6.6E-10 mg/kg-day 9.9E.06 

rota1 Hazard I 
- 
:x Across 

__ 
_. 
-- 
__ 
__ 
__ 
__ 
__ 

mgikg-day 
__ 

mg/kg-day 
mg/kg-day 

_- 

mg/kg-day 
mg/kg-day 
mg/kg-day 

w&-W 
w&-day 

_- 

mgikg-day 
__ 
__ 
-_ 

mg/kg-day 

WWv 
mglkg-day 
mglkg-day 

Exposure 

__ 
_. 
._ 
__ 
__ 
-_ 
__ 
__ 
__ 
-_ 
__ 
_- 
__ 
-_ 
__ 
__ 
__ 
-- 
-- 
__ 
__ 
_- 
__ 
__ 
-_ 
-_ 
__ 

tes/Pathways 

Reference 
Concentration 

Units 

__ 
__ 
__ 
_- 
__ 
_. 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
-_ 
__ 
_- 
__ 
__ 
__ 
__ 
-- 
._ 
__ 
__ 

Hazard 
Quotient 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

4.28-04 
-_ 

7.OE-07 
5.8E-04 

-. 

I .OE-02 
1.2E-02 
2.7B04 
1.3E-03 
l.OE-02 

_- 

1.6E-02 
-_ 
__ 
__ 

3.3&04 
1.8E-03 
1.1%04 
6.68-05 
5.4E-02 - 
1.9E-01 - 



TABLE 7.2.1B RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Soil 

Receptor Population: Recreational Users 

:XpOSWe 

Route 
Chemical Medium 

of Potential EPC 
Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route EPC Intake Intake Reference Reference Reference Reference Hazard 
EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
units for Hazard units units 

Calculation (I) 

lgestion 2-Methylnaphthalene 51.9 wfb 51.9 msk M l.lE-05 mg/kg-day NA -_ . . -. __ 

Benzo(a)anthracene 4.16 mg/kg 4.16 mg& M 8.9B07 mg/kg-day NA __ __ __ __ 

Benzo(a)pyrene 2.48 mdkg 2.48 m&s M 4.7B07 mdks-day NA __ __ __ __ 

Benzo(b)fluoranthene 2.81 wb 2.81 mdks M 5.3&07 n&kg-day NA _. __ __ __ 

Benzo(k)fluoranthene I .78 Qm 1.78 wk M 3.3s07 @%-day NA __ __ .- -_ 
Carbazole 0.95 mg/kg 0.95 wh M l.SE-07 @kg-day NA __ __ -_ -_ 
Chrysene 6.7 mg/kg 6.7 mdks M 1.3E-06 m&-W NA __ __ __ __ 

Dibenz(a,h)anthracene 0.695 q/kg 0.695 mg/ks M 1.3E-07 @Way NA __ -_ -_ ._ 

bdeno(l,2,3-cd)pyrene 1.72 mg/kg 1.72 mJ% M 3.2&07 ma/kg-day NA __ __ _. ._ 
Dieldrin 0.052 mg/kg 0.052 ‘w% M 9.8B09 mg/kg-day 5.OE-05 _- 
Aroclor-1260 

mgikg-day __ 2.OE-04 
95.6 mgncg 95.6 mg/ks M 1.8E-05 msWdv NA _- __ __ __ 

Arsenic 5.26 mg/kg 5.26 mg/ks M 9.9E-07 wWdv 3.OE-04 mg/kg-day __ __ 3.3E.03 
Iron 2,347 mg/kg 2,347 mg/kg M 4.4E-04 mg/kg-day 3.0&01 mgikg-day __ __ 1.5E03 

(total) 5.OE-03 

errnil 2-Methylnaphthalenc 57.9 m& 57.9 mdkg M 1.2E-06 mg/kg-day NA __ __ __ __ 

Benzo(a)anthracene 4.76 wh 4.16 Wb2 M 1.3E-06 w&-day NA -_ __ __ __ 

Benzo(a)pyrene 2.48 ms& 2.48 mdks M 6.9E-07 mgikg-day NA __ __ __ __ 

Benzo(b)fluoranthene 2.81 mSncs 2.81 w% M 7.8&07 mg/kg-day NA __ __ __ -_ 

Benzo(k)fluoranthene 1.78 w&2 I .78 WY% M 5.OE-07 mg/kg-day NA __ __ __ __ 

Carbazole 0.95 w% 0.95 mm M 2.68-07 mgikg-day NA __ __ ._ __ 

Chrysene 6.7 w% 6.7 ms& M 1.9E-06 mg/kg-day NA ._ __ __ __ 

Dibenz(a,h);lnthracene 0.695 mdks 0.695 m& M 1.9E-07 mg/kg-day NA __ __ __ __ 

Indeno( I ,2,3-cd)pyrene 1.72 ms% 1.72 mgfis M 4.8807 mg/kg-day NA _. .- __ __ 

Dieldrin 0.052 ms& 0.052 m@s M l.lE-09 mg/kg-day 2.5E-05 
Aroclor- 1260 

mglkg-day __ __ 4.5E-05 
95.6 mg/ks 95.6 msJb M 2.98-05 mg/kg-day NA ._ _. __ -_ 

Arsenic 5.26 mdks 5.26 mgkg M 3.4&07 mg/kg-day 1.2E-04 mg/kg-day __ __ 2.78-03 
hOll 2,347 msnCs 2,347 mkz M 5.OE-06 mglkg-day 4.5B02 

(Total) 
mg/kg-day -_ __ l.lE-04 

2.9503 

jm 
NOTES: 

Total Hazard Index Across All Exposure Routes/Pathways 

EPC Exposure Point Concentration mg/kg - milligram per kilogram (1) 
NA - ‘Toxicity criterion not available. 

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mgikg-day - milligram per kilogram per day (2) Specify if subchronic. 

__ - Not applicable. 

Recreation. , SS-A-N-OD Pa& .4 611 l/2002 



TABLE 7.2.laA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

enzo(b)fluoranthene 
enzo(k)fluoranthene 

ibenz(a.h)anthracene 

deno(I,2,3-cd)pyrene 

EPC - Exposure Point Concentration mgkg - milligram per kilogram 
NA -Toxicity criterion not available. mg/ms - milligram per cubic meter 
__ - Not applicable. mgkg-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Recreational User. %-A-N-l Page 3 of 20 6/1012002 



TABLE 7.2.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Recreational Users 

CXpOSWC 

Route 
Chemical Medium Medium Route 

of Potential EPC EPC EPC 
Concern Value units Value 

Route EPC Intake Intake Reference Reference llefcrence Reference Hazard 
EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotienl 
Units for Hazard Units units 

Calculation (I) 

Ihalation 2.Methylnaphthalene 
Benzo(a)anthmcene 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(k)fluoranthene 
Carbdzole 

Chrysene 
Dibenz(a.h)anthmcene 
Indeno(l.2.3.cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

mdks 4.39&08 mp/n? R 5.5E-IO mg/kg-day NA __ NA __ __ 

mt& 3.618-09 rn&? R 4.5E-I I mg/kg-day NA -_ NA __ __ 

ms& I .88E-09 mglm’ R 2.3E-I 1 mg/kg-day NA __ NA _- __ 

mdks 2.13E-09 mg/m’ R 2.7E-1 I mgkg-day NA __ NA __ __ 

m&z 1.358-09 mglm’ R l.7E11 m&-day NA __ NA __ -- 

mdks 7.20E-IO mglm” R 9.OE-12 mgikg-day NA __ NA __ __ 

mdkg 5.08E-09 mdm” R 6.3E-I I ml&-day NA __ NA ._ __ 

mdb 5.27&10 mpJm’ R 6.68-12 mglkg-day NA __ NA __ __ 

‘“&I 1.30E-09 mtims R 1.6E-I 1 @k-day NA __ NA __ __ 

mdkg 3.94E- I I mp/m’ R 4.9E-I3 mg/kg-day 5.0%05 mg/kg-day NA __ 9.8E-09 

Wk 7.24E-08 mJm3 R B.OE-IO mg/kg-day NA __ NA __ __ 

mdks 3.988-09 mtim’ R 5.OE-11 m&-day NA __ NA __ -_ 

m& 1.78E-06 mF/m’ R 2.28-08 lIl&-ddy NA __ NA __ -_ 
9.8E-09 

I 

EPC - Exposure Point Concentration mg/kg _ milligram per kilogram 
NA - Toxicity criterion not available. mg/ms - milligram per cubic meter 
._ - Not applicable. mgikg-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
(2) Specify if subchronic. 

Recreation, I, SS-A-N-I Pa, ,I 4 6/l 112002 



TABLE 7.2.2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Recreational Users 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

COW3ll Value 

Medium 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units units 
Calculation (I) 

Ingestion Acetone 0.0056 mg/L 0.0056 mg/L M 2.78-07 mg/kg-day I .OE-01 mg/kg-day __ -_ 2.78-06 
Toluene 0.0027 wn 0.0027 mg/L M 1.3E-07 wb-day 2.OE-01 mgikg-day __ __ 6.68-07 
Xylenes, total 0.0035 mg/L 0.003.5 mg/L M I .7E-07 mgikg-day 2.OE+OO IIlglkg-day __ __ 8.58-08 

(Total) 3SE-06 

Dermal Acetone 0.0056 mg/L 0.0056 mg/L M 8.98-08 mg/kg-day 8.3&02 mgikg-day -- __ l.lE-06 
Toluene 0.0027 fW- 0.0027 mg/L M 3.4E-06 mg/kg-day l.BE-01 mgikg-day __ __ 2. IE-05 
Xylem. total 0.0035 mdL 0.0035 mg/L M 9.3E-06 rug/kg-day l.EE+OO mg/kg-day __ __ S.OE-06 

(Total) 2.7&05 

Total Hazard Index Across All Exposure Routes/Pathways I[ 3.1E-05 
NO?‘ES: 
EPC - Exposure Point Concentration rug/L - milligram per liter (I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
NA - Toxicity criterion not available. q/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
. . - Not applicable. 
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TABLE7.3.lA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Soil 
~1 

Receptor Population: Recreational Users 

:xposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concenmtion Quotient 

for Hazard Units Units 
tihk,tiOU (I) 

lgestion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluordnthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Arwlor-1248 
Amclor-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organ& 
Antimony 
Arsenic 

Iron 
Thallium 

(total) 

I.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

1.96 msks 
69.0 mdks 
30.5 mdks 
40.9 mdks 
18.7 w% 
3.16 WQ 
96.0 mdks 
1.41 mdks 
243 w% 
8.79 mg/ks 

0.525 wb 
250 mdks 

3 w& 
48 msnCs 
58 mdks 

0.32 mdks 
22 mg/ks 
4.5 wk 
1.51 mgncs 

0.975 mg/kg 
54.6 msnCs 

0.207 mdkg 
470 mdks 
1.22 wh 
3.49 mdks 

2,260 m&2 
0.31 w#s 

M 5.78-07 mg/kg-day NA __ __ __ -_ 

M 2.OE-05 W&-day NA __ __ __ __ 

M 8.9E-06 mg/kg-day NA __ __ __ __ 

M 1.2E05 mgikg-day NA __ __ __ __ 

M 5.5&06 mg/kg-day NA __ __ __ __ 

M 9.2&07 mg/kg-day NA __ -_ __ __ 

M 2.8&05 me/kg-day NA _- __ __ __ 

M 4.lE-07 w%-day NA __ __ __ __ 

M 7.lE-05 WWW 4.OE-02 mgikg-day -- -- 1.8E-03 
M 2.6E-06 mglkg-day NA __ __ __ __ 

M 1.5E-07 mgikg-day 2.OE-02 mg/kg-day __ __ 7.7E-06 
M 7.3E-05 mgikg-day 3.OE-02 @kg-ddy -_ -_ 2.48-03 
M 8.8E-07 mgikg-day NA -_ __ __ __ 

M 1.4E-05 mgkg-day 5.OE-04 mg/kg-day __ ._ 2.8&02 
M I .7E-05 mglkg-day 5.OE04 WQ-day -_ -- 3.4B02 
M 9.48-08 mgikg-day S.OE-05 wb-day _- -- 1.9E-03 
M 6.4E-06 m&-day S.OE-04 wbdv __ __ I .3Ee02 
M 1.3E-06 mg/kg-day 1.3505 mgikg-day __ __ 1 .OEOl 
M 4.4E-07 WWay NA __ __ __ __ 

M 2.8B07 mg/kg-day 2.OE-05 mg/kg-day __ __ 1.4E-02 
M l.GE-05 wh-day NA __ _- __ -_ 

M 6.lE-08 wY%-day NA __ __ __ __ 

M I .4E-04 mgikg-day NA __ __ __ __ 

M 3.6&07 mgkg-day 4.OE-04 mgkg-day __ __ 8.98-04 
M 1 .OE-06 mg/kg-day 3.OE-04 M%-day .- -. 3.4E-03 
M 6.6E-04 mg/kg-day 3.OE-01 W&day -- __ 2.2E-03 
M 9.OE-08 mgikg-day 6.6E-05 mg/kg-day __ __ 1.4E-03 

2.OE01 
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TABLE 1.3.1A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 
Keceplor Population: Recreational Users 

Bcnzo(a)anthracene 
Benzo(a)pyrenc 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Pluoranthene 
Indcno(l,2,3-cd)pyreoe 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organ& 
Antimony 
Arsenic 
Iron 
lhallium 

(Total) 

NOTFS: I 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_. Nof applicable. 

69.0 wh 69.0 mgh M 2.8E-05 mgfkg-day NA __ __ ._ -_ 

30.5 m&J@ 30.5 msh M 1.2E-05 mg/kg-day NA __ __ __ __ 

40.9 mdkg 40.9 m@g M I .6E05 mg/kg-day NA __ __ __ __ 

1x.7 mdkg 18.7 w& M 7.58-06 mg/kg-day NA __ __ -_ __ 

3.16 m@s 3.16 m& M 1.3E-06 mflg-day NA -_ __ __ __ 

96.0 m& 96.0 m@s M 3.98-05 mg/kg-day NA __ __ __ __ 

I .41 mdks 1.41 ‘“6h M 5.78-07 mgikg-day NA __ __ _- __ 

243 wQs 243 Wk M 7.5E-06 mg/kg-day I .2E-02 mg/kg-day _. _. 6. I E-04 
8.79 Wks 8.79 mdks M 3.5E-06 mg/kg-day NA __ __ -- __ 

0.525 mdks 0.525 m&z M 1.6E-08 w&-day 1.6E02 mg/kg-day __ _. l.OE-06 
250 mdks 250 mgkz M 7.7E-06 mg/kg-day 9.38-03 mgikg-day __ _. 8.38-04 

3 w% 3 mdks M 9.3&08 mg/kg-day NA __ __ ._ __ 

48 mdks 48 msflts M 5.9B06 mg/kg-day 4.OE-04 ll@kg-day __ __ 1 SE-02 
58 mdkg 58 mgncg M 7.2E-06 mglkg-day 4.OE-04 w%-day -_ -_ 1.8&02 

0.32 m% 0.32 w& M 9.9B09 mglkg-day 2SE-05 mglkg-day -_ __ 4.OE-04 
22 mdkg 22 mdks M 6.8E-07 W&-day 3.6504 w&-day __ __ 1.9E-03 
4.5 mg/kg 4.5 mdk M I .4E-07 mg/kg-day 9.4B06 mg/kg-day -_ __ 1.5&02 
1.51 m& 1.51 mg/kg M 6.5E-07 mglkg-day NA __ __ __ __ 

0.975 m& 0.975 w/kg M 4.28-07 mg/kg-day l .SE-05 mglkg-day __ __ 2.3E-02 
54.6 mdks 54.6 mgfk M 2.4E-05 mg/kg-day NA __ _- __ -. 

0.207 mg/kg 0.207 mgk M 6.4&09 mg/kg-day NA __ __ __ -_ 

470 mgncg 470 mu& M I .5E-05 mg/kg-day NA __ __ __ __ 

1.22 mdks 1.22 mdks M 3.8E-09 mgfltg-day 8.OE06 mg/kg-day -_ __ 4.7B04 
3.49 w% 3.49 ms& M 3.28-07 mgIkg-day 1.2E-04 MWay __ _- 2.6&03 

2,260 we 2,260 m@ks M 7.0&06 mgikg-day 4.5E-02 mg/kg-day __ __ 1.6E-04 
0.31 WQ 0.31 wh M 9.5E-10 mgfkg-day 9.9E-06 mg/kg-day __ __ 9.6E-05 

7.8E-02 

Total Hazard Index Across All Exposure Routes/Pathways pEGi 

m@kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) WC selected for hazard calculation. 
mglkg-day _ milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.3. I B RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~’ 
Receptor Population: Recreational Users 

- 
Medium 

EPC 
Value 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2.341 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

Route 
EPC 
units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

intake 
(Non-Cancer) 

units 

Reference 
Dose (2) 

Reference 
Dose Units 

Reference 
Concentration 

Reference 
Concentration 

units 

Hazard 
Quotient 

:XpOSUre 

Route 
Chemical 

of Potential 
Concern 

igeslion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Indeno(l,2,3cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

(total 

errml 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Betuo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibcnz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

(Total) 

Route 
EPC 

Value 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2.347 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

1.7E-05 
1.4E-06 
7.28-07 
8.2&07 
5.2E-07 
28E-07 
2.OE-06 
2.OE-07 
5.OE-07 
1.5E-08 
2.8E-05 
I.5506 
6.9E-04 

mgikg-day 

mg/kg-day 
mgkg-day 

w&-day 
mg/kg-day 
q/kg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mgikg-day 
mg/kg-day 
m@g-day 

W%-day 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.OE-05 
NA 

3.OE-04 
3.OE-01 

__ 

__ 
mg/kg-day 

__ 

mg/kg-day 
mglkg-day 

__ 
3.OE-04 

__ 
__ 
__ 

__ 
__ 
__ 

__ 
5.1E-03 
2.3803 
7.78-03 

M l.SE-06 mglkg-day NA 
M 1.9E-06 mg/kg-day NA 
M 1 .OE-06 mgikg-day NA 
M i.lE-06 mg/kg-day NA 
M 7.2807 w@w% NA 
M 3.8807 mYk-day NA 
M 2.7E-06 mg/kg-day NA 
M 2.8E-07 @kg-day NA 
M 6.98-07 w&-day NA 
M l .GE-09 W&day 2.5E-05 
M 4.1E-05 mgikg-day NA 
M 4.9E-07 mg/kg-day I .2E-04 
M 7.3E-06 mg/kg-day 4.58-02 

_- 
__ 

__ 
__ 

__ 
__ 
__ 
__ 
__ 

__ __ 
__ 

__ 
mg/kg-day 

__ 

mgikg-day 
mg/kg-day 

__ 
6.4E-05 

__ 
4.OE-03 
l .bE-04 
4.28-03 
1.2E-02 - 

__ 

__ __ 

testPathways 
- - 
ex Across I Exposure F 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

(I) Specify MediumSpecific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

__ - Not applicable. 
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TABLE7.3.laA RME 
CALCULATION OF NON-CANCER IfAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Benzo(b)fluordnlhene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 

lndeno(l,2,3-cd)pyrene 

Heptachlor Epoxide 

Gasoline Range Organics 
Diesel Range Orgdnics 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ - Not applicable. 

- - 
Medium Medium 

EPC EPC 
Value units 

1.96 msh 
69.0 “Sk? 
30.5 “km 
40.9 “es 
18.7 mdks 
3.16 wh 
96.0 “0s 
1.41 mg/kg 
243 mpncg 
8.79 mdks 

0.525 “s&T 
250 “Ia 

3 Wks 
48 mdks 
58 “SQ 

0.32 msh 
22 mdks 
4.5 m& 
1.51 mdks 

0.975 mdks 
54.6 mdks 

0.207 mg/ks 
470 “IYQ 
1.22 mdks 
3.49 msb 

2,260 ms*s 
0.3 1 msh 

- 
Route 
EPC 

Value 

1.48E-09 
5.238-08 
2.316-08 
3.lOE-08 
1.41E-08 
2.398-09 
7.27E-08 
i.O7E-09 
1.848-07 
6.66E-09 
3.988-10 
1.898-07 
2.278-09 
3.64E-08 
4.398-08 
2.42E-10 
1.678-08 
3.418-09 
1.14E-09 
7.39&10 
4.13E-08 
1.57E-10 
3.56E-07 
9.258-10 
2.65E-09 
1.71E-06 
2.328-10 

- 
Route 
EPC 
Units 

“g/m3 
m.r$m’ 
“g/m’ 
“g/m’ 
mplm’ 
“g/m’ 
mg/m’ 
“,!d”’ 
mg!m’ 
“g/m’ 
mglm’ 
“p/m’ 
“g/m’ 
mglm’ 
“g/m’ 
“gl”? 
mr/m’ 
“p/m’ 
“FJm’ 
mF/m’ 
mglm’ 
“RI” 
“p/m’ 
“g/m’ 
“,IJl”’ 
“El” 
“El” 

- 

“g/kg - milligram per kilogram 
“g/m’ - milligram per cubic meter 
“g/kg-day - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Calculation (1) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

To 

Intake 
(Non-Cancer) 

2.9E-11 
1 .OE-09 
4.5E-10 
6.OE-10 
2.7E-10 
4.6E-11 
1.4E-09 
2.lE-11 
3.6E-09 
1.3E-10 
7.78-12 
3.7E-09 
4.4E- I 1 
7.lE-10 
WE-10 
4.7E-12 
3.2E-10 
6.6E-11 
2.2Es 1 I 
1.4E-11 
S.OE-10 
3.OE-12 
6.9L09 
l.SE-11 
5.lE-11 
3.38-08 
4.5E- 12 

Wake 
(Non-Cancer) 

Units 

“dks-day 
“g/kg-day 
“g/kg-day 

%k-day 
“g/kg-day 

wGwJay 
wkMv 
“g/kg-day 
“g/kg-day 
“g&g-day 
“g/kg-day 

Wkday 
mgkg-day 
mg/kg-day 

wk-day 
mg/kg-day 
“g/kg-day 
mgikg-day 
“g/kg-day 

mdks-day 
mg/kg-day 
mgikg-day 
“g/kg-day 
“g/kg-day 

WWW 
“g/kg-day 
mgikg-day 

- 
ieferem 
Dose (2) 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

8.6E-04 
3.OE-02 

NA 
2.OE-04 
2.OE-04 
5.OE-05 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Dose Units 

__ 
“g/kg-day 
“g/kg-day 

__ 

“g/kg-day 

w&-day 
“g/kg-day 
“@kg-ddy 
“g/kg-day 

-_ 

“g/kg-day 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 

hways 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.0s03 
NA 
NA 

7.0&04 
7.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

units 

__ 
-_ 
_- 
__ 
__ 
__ 
__ 
__ 
_- 
__ 

mglm3 
__ 
__ 

mglm3 
mglm3 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
_. 
__ 
__ 
__ 
__ - lL 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
Quotient 

__ 
__ 
-_ 
__ 
__ 
__ 
-_ 
__ 

8.9E-08 
__ 

9.OE-09 
I .2E-07 

__ 

3.5E-06 
4.3E-06 
9.4E-08 
6.5E-07 
5.lE-06 

-_ 

7.2B-07 
__ 
__ 
._ 
._ 
__ 
__ 
__ 

1 .SE-05 - 
1.5E-05 
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TABLE 7.3.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 

Indeno( I ,2,3-cd)pyrene 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgkg - mill&am per kilogram 
q/m’ - milligram per cubic mOter 
mgkg-day _ milligram per kilogram per day 

(1) Specify Medium-SpeciIic (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 7.3.2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

EPC - Exposure Point Concentration mglL - milligram per liter 

M 4.3E-07 mgikg-day I.0501 
M 2. I E-07 m&-day 2.OE-01 
M 2.78-07 mgikg-day 2.OE+OO 

M‘ I .3E-07 mg/kg-day 8.3&02 
M 4.9E-06 mg/k/kg-day I .6E-01 
M 1.3E-05 m&-day 1.8E+OO 

Total Hazard Index Across 

m&-day 

II Exposure Routes/Pathways 

3.9E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
NA -Toxicity criterion not available. 
._ - Not applicable. 

mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 1.33 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
for Hazard Units Units 

Calculation (I) 

Ingestion 2-Methylnaphthalene 
Aroclor-1248 
Arwlor- 1260 
Diesel Range Organ& 

(Total) 

Dermal 2-Methylnaphthalene 
Aroclor- I248 
Aroclor- 1260 
Diesel Range Organics 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
. . - Not applicable. 

10 496 10 mdks M 2.9E-06 mgikg-day NA -- __ -_ _- 

2.8 msnC6 2.8 mdks M 8.2E07 @kg-day NA __ -_ __ -_ 

40 msnCs 40 wh M I .2E-05 mgikg-day NA ._ __ __ __ 

11,600 Wb 11,600 wfb M 3.48-03 mgikg-day NA __ __ __ __ 
__ 

10 mdks 10 wh M 3.lE-07 mgkg-day NA __ _- __ __ 

2.8 wk 2.8 m6h M I .2E-06 m&-day NA ._ __ __ -_ 

40 wQ 40 wh M 1.7E-05 mglkg-day NA __ ._ __ __ 

11,600 WM 11,600 mdks M 3.68-04 mgkg-day NA __ _- _- ._ 
__ 

Total Hazard Index Across All Exposure Routes/Pathways __ 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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Receptor Population: Residents 
Receptor Age: Adult 

igcstion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrcne 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor- 1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

(total 

- - 
Medium Medium 

EPC EPC 
Value Units 

- - 
1.96 Wkg 
69.0 mg/kg 
30.5 n-c& 
40.9 mg/kg 
18.7 w&s 
3.16 m&s 
96.0 w& 
1.41 Wkg 
243 Wkg 
8.79 mg/kg 

0.525 w#g 
250 m&z 

3 Wkg 
48 @kg 
58 mg/kg 

0.32 wit& 
22 Wkg 
4.5 mg/kg 
1.51 n-M% 

0.975 @kg 
54.6 wk 

0.207 mg/kg 
470 @kg 
1.22 m&z 
3.49 @kg 

2,260 mg/kg 
0.31 m&s 

- - 

- 
Route 
EPC 

Value 

- 
Route 
EPC 
Units 

- - 
1.96 @kg 
69.0 mg/kg 
30.5 mg/kg 
40.9 mg/kg 
18.7 @kg 
3.16 mdkg 
96.0 mg/kg 
1.41 mg/kg 
243 mdkg 
8.79 mg/kg 

0.525 n-&kg 
250 n-v& 

3 w&s 
48 mg/kg 
58 @kg 

0.32 w&s 
22 w/kg 
4.5 @kg 
I.51 @kg 

0.975 @kg 
54.6 mg/kg 

0.207 mg/kg 
470 mdkg 
1.22 @kg 
3.49 @kg 

2,260 mdkg 
0.3 1 mg/kg 

- - 

TABLE 7.4. I A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
[Non-Cancer) 

2.78-06 
9.5E-05 
4.2E-05 
5.6E-05 
2.6E-05 
4.3E-06 
1.3E-04 
1.9E-06 
3.38-04 
1.2E-05 
7.2E-07 
3.48-04 
4.1E-06 
6.68-05 
7.9E-05 
4.48-07 
3.OE-05 
6.2E-06 
2.1E-06 
1.3E-06 
7.58-05 
2.8E-07 
6.48-04 
1.7E-06 
4.8E-06 
3.1E-03 
4.28-07 

Intake 
(Non-Cancer) 

Units 

mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mdkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

- 
Reference 
Dose (2) 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

NA 
5.OE-04 
5.OE-04 
5 .OE-05 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 

4.OE-04 
3.OE-04 
3.OE-01 
6.6E-05 

- 

Reference 
Dose Units 

__ 
__ 

_- 
__ 
_. 
__ 
-- 

mg/kg-day 
__ 

mg/kg-day 
mg/kg-day 

-- 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

_- 

mg/kg-day 
__ 
_- 
__ 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

Reference 
Concentration 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
_- 
__ 
-- 
__ 
__ 
__ 
_- 
_- 
-- 
-- 
_- 
-_ 
__ 
-- 
-- 
__ 
_- 
-_ 

Reference 
Concentration 

Units 

__ 
__ 
__ 
__ 
__ 
__ 
_- 
-- 
-- 
-- 
-- 
__ 
__ 
__ 
__ 
-_ 
-- 
__ 
_- 
_- 
-- 
__ 
-- 
-_ 
__ 
_- 
__ 

Hazard 
Quotient 

- 
__ 
-_ 
-- 
-- 
-- 
_- 
__ 
__ 

8.3E-03 
_- 

3.6E-05 
l.lE-02 

__ 

1.3E-01 
I .6E-01 
8.8E-03 
G.OE-02 
4.7E-01 

__ 

6.7E-02 
-_ 
-- 
__ 

4.2E-03 
l .bE-02 
I .OE-02 
6.4E-03 
9.6E-01 - 
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TABLE 7.4.lA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

pi 

Receptor Population: Residents 

rermal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibcnz(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thaiiium 

(Total) 

NOTES. -. 
EI’C - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

- - - - 
Medium Medium Route Route 

EPC EPC EPC EPC 
Value Units Value Units 

- 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
^ _. 
U.J I 

- - - 

Wkg 1.96 mg/kg 
mg/kg 69.0 m& 
@kg 30.5 m&z 
wk 40.9 @kg 
m&g 18.7 @kg 
@kg 3.16 @kg 
m&z 96.0 @kg 
mdkg 1.41 mg/kg 
mg/kg 243 Wkg 
mg/kg 8.79 w&z 
mg/kg 0.525 Wkg 
mg/kg 250 Wkg 
mg/k 3 m&k 
m&z 48 mg/kg 
mg/k 58 mg/kg 
mg/kg 0.32 Wk 
mix% 22 m&z 
mg/kg 4.5 w&g 
m&g 1.51 m&g 
w&s 0.975 @kg 
mg/kg 54.6 mdkg 
@kg 0.207 mdkg 
wk 470 mg/kg 
@kg 1.22 mg/kg 
m&z 3.49 Wkg 
mg/kg 2,260 mg/kg 
m&W 0.3 1 w&g 

- - - 1 - 
mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

M l.lE-07 mg/kg-day 
M 4.98-05 mg/kg-day 
M 2.2E-05 mg/kg-day 
M 2.9E-05 mg/kg-day 
M 1.3E-05 mg/kg-day 
M 2.28-06 mg/kg-day 
M 6.8E-05 mg/kg-day 
M 1 .OE-06 mg/kg-day 
M 1.3E-05 mg/kg-day 
M 6.2E-06 mg/kg-day 
M 2.9E-08 mg/kg-day 
M 1.4E-05 mg/kg-day 
M 1.6E-07 mg/kg-day 
M 1 .OE-05 mg/kg-day 
M 1.3E-05 mg/kg-day 
M 1.7E-08 mg/kg-day 
M 1.2E-06 mg/kg-day 
M 2SE-07 mg/kg-day 
M 1.2E-06 mg/kg-day 
M 7SE-07 mg/kg-day 
M 4.28-05 mglkg-day 
M l.lE-08 mg/kg-day 
M 2.68-05 mg/kg-day 
M 6.7E-09 mg/kg-day 
M 5.7E-07 mg/kg-day 
M 1.2E-05 mg/kg-day 
M I .7E-09 mg/kg-day 

Total Hazard 

- 
Reference 
Dose (2) 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E-02 
NA 

1.6E-02 
9.38-03 

NA 
4.OE-04 
4.OE-04 
2.58-05 
3.68-04 
9.48-06 

NA 
1.8E-05 

NA 
NA 
NA 

S.OE-06 
1.2E-04 
4.58-02 
9.98-06 

- 
ex Across 

Reference Reference 
Dose Units Concentration 

-- 
__ 
-- 
-- 
-- 
__ 
__ 
__ 

mg/kg-day 
__ 

mdkg-day 
mg/kg-day 

_- 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

_- 

mg/kg-day 
__ 
-_ 
-- 

mglkg-day 
mg/kg-day 
mg!kg-day 
mg/kg-day 

_- 
__ 
-- 
-- 
_- 
__ 
__ 
__ 
_- 
__ 
__ 
-- 
__ 
__ 
-_ 
-_ 
__ 
-_ 
__ 
-- 
-- 
__ 
-- 
-- 
__ 
-_ 
-_ 

I Exposure F teslpathways 

Reference 
Concentration 

Units 

-- 
__ 
-- 
_- 
_- 
-_ 
__ 
_- 
_- 
_- 
_- 
__ 
-_ 
-- 
__ 
_- 
__ 
__ 
__ 
-_ 
__ 
__ 
-_ 
-- 
_- 
-_ 
__ 

Hazard 
Quotient 

-- 
-_ 
-- 
-- 
-_ 
-- 
__ 
__ 

l.lE-03 
-- 

1 .SE-06 
1.5E-03 

__ 

2.68-02 
3.28-02 
7.OE-04 
3.38-03 
2.68-02 

__ 

4.1 E-02 
~- 
__ 
_- 

8.38-04 
4.7E-03 
2.78-04 
1.7E-04 
1.4E-0 1 - 
l.lE+OO - 
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Receptor Population: Residents 

3XPOSUK 

Route 
Chemical 

of Potential 
COlUX!l 

Medium 
EPC 

Value 

lgestion 2-Metbytnaphthalene 51.9 
Benzo(a)anthracene 4.16 
Beozo(a)pyrene 2.48 
Benzo@)fluoranthene 2.81 
Benzo(k)fluoranthene 1.78 
Carbazole 0.95 
Chrysene 6.1 
Dibenz(a,h)anthracene 0.695 
Indeno(l,2,3-cd)pyrene 1 .I2 
Dieldrin 0.052 
Aroclor- I260 95.6 
Arsenic 5.26 
lrOIl 2,341 

(total) 

ermal 2-Methylnaphthatene 51.9 
Benzo(a)anthrxene 4.76 
Benzo(a)pyreoe 2.48 
Benzo@)fluoranthene 2.81 
Benzo(k)fluoranthene 1.78 
Carbazote 0.95 
Chrysene 6.7 
Dibenz(a,h)anthracene 0.695 
Indeno( 1,2,3-cd)pyrene 1.72 
Dieldrin 0.052 
Aroctor-1260 95.6 
Arsenic 5.26 
Iron 2.347 

TABLE 7.4.lB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
units 

57.9 @kg M 7.9E-05 

4.16 mwkz M 6.5E-06 

2.48 mg/kg M 3.48-06 

2.81 @kg M 3.8E-06 

1.78 @kg M 2.48-06 

0.95 wk M 1.38-06 

6.1 mdks M 9.28-06 

0.695 w&4 M 9.5E-07 

1.72 w&4 M 2.4B06 

0.052 mG6 M 7.1E-08 

95.6 w&7 M I .3&04 

5.26 ~%h M 7.2E-06 

2,341 w&2 M 3.2&03 

51.9 wh 
4.76 m&z 
2.48 w& 
2.81 Wks 
1.78 m&z 
0.95 w&7 
6.7 mg/kg 

0.695 mg/kg 
1.72 mdks 

0.052 wh2 
95.6 W!% 
5.26 wkz 

2,347 w&g 

M 3.2E-06 
M 3.4E-06 
M 1.8E-06 
M 2.OE-06 
M 1.3E-06 
M 6.8E-07 
M 4.8E-06 
M 4.9E-07 
M 1.2E-06 
M 2.8&09 
M 7.38-05 
M 8.6E-07 
M 1.3E-05 

EPC Intake 
Selected (Non-Cancer) 

for Hazard 
Calculation (1) 

Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

units units 

mg/kg-day NA 
mg/kg-day NA 
mg/kg-day NA 
@kg-day NA 
mg/kg-day NA 
mg/kg-day NA 
mg/kg-day NA 
mg/kg-day NA 
mg/kg-day NA 

wk-day 5.OE-OS -- mgikg-day 
m@g-day NA _. 

mglkg-day 3.OE-04 

I I 

mg/kg-day 
mg/kg-day 3.OE-01 mglkg-day 

mgikg-day 

mg/kNv 
mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 
mglkg-day 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.5B05 
NA 

1.2E-04 
4.58-02 

__ 

__ 
mg/kg-day 

__ 

mglkg-day 
mg/kg-day 

_- __ __ __ 
-I- __ _- __ __ __ __ 

_- 
__ 
__ 
__ 

__ 
__ 
__ 
-_ __ 

_- __ 

_- 
l.lE-04 

__ 

7.OE-03 
2.9E-04 
7.4E-03 

4.48-02 

__ 
._ 
__ 

__ 
__ 
__ __ 

__ 
__ 
__ 
__ 
_. 
__ 
_. 
__ 
__ 

1.4E-03 
._ 

2.4E-02 
t.tE-02 
3.6E-02 

_- 

__ 

__ 

NOTES: 

EPC Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogmm per day 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Resident- j-A-N-OD P. 4 >/I l/2002 



TABLE7.4.laA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

r/ 
Exposure Pomt: Fugattve dust 
Receptor Population: Residents 

Zxposure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotien, 

Value Units Value Units for Hazard Units Units 
Calculation (1) 

rhalation 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno( I ,2,3cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor- 1254 
Aroclor-I 260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
‘l’hallium 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

1.96 mg/kg 1.48E-09 m.glm’ R 4.OE-10 mg/kg-day NA -- NA __ -_ 

69.0 mg/kg 5.23&08 mg/m’ R 1.4E-08 mg/kg-day NA -_ NA __ -- 

30.5 mdkg 2.3 1 E-08 mg/m’ R 6.3E-09 mg/kg-day NA -- NA -_ -- 

40.9 @kg 3.10E-08 mglm’ R 8.4E-09 mg/kg-day NA -- NA -- -- 

18.7 @kg 1.4 1 E-08 mglm’ R 3.98-09 mg/kg-day NA __ NA -- _- 

3.16 mdkg 2.398-09 m.uJm’ R 6.5E-10 mg/kg-day NA -- NA -- -- 
96.0 mg/kg 7.27E-08 m.e/m’ R 2.OE-08 mg/kg-day NA -- NA __ -- 

1.41 mdkg l.O7E-09 mg/m’ R 2.9E-10 mg/kg-day NA __ NA -_ -- 

243 mdkg I .84E-07 mg/m’ R S.OE-08 mg/kg-day 4.OE-02 mgikg-day NA __ 1.3E-06 
8.79 mg/kg 6.66E-09 mgjm’ R 1.8E-09 mg/kg-day NA -_ NA -- -- 

0.525 mg/kg 3.988-10 mglm’ R l.lE-10 mg/kg-day 8.6E-04 mglkg-day 3.OE-03 mglm3 1.3E-07 
250 n-U% 1.898-07 mg/m’ R 5.28-08 mg/kg-day 3.OE-02 mg/kg-day NA __ I .7E-06 

3 m&s 2.27E-09 m.c/m’ R 6.2E-10 mg/kg-day NA -_ NA __ __ 

48 mg/kg 3.64E-08 mglm’ R 9.98-09 mg/kg-day 2.OE-04 mg/kg-day 7.OE-04 mg/m3 5.OE-05 
58 mg/kg 4.39E-08 m.ejm’ R 1.2E-08 mg/kg-day 2.OE-04 mg/kg-day 7.OE-04 mg/d 6.OE-05 

0.32 mg/kg 2.42E-10 m,ajm’ R 6.6E-I I mg/kg-day 5.OE-05 mg/kg-day NA __ 1.3E-06 
22 @kg 1.67E-08 mgim3 R 4.5E-09 mg/kg-day 5.OE-04 mg/kg-day NA __ 9.lE-06 
4.5 mg/kg 3.41E-09 mglm’ R 9.3&10 mg/kg-day 1.3E-05 mg/kg-day NA __ 7.28-05 
1.51 “-@kg 1 t 14E-09 mp/m’ R 3.1E-10 mg/kg-day NA -_ NA .- __ 

0.975 @kg 7.39E-10 mgJm3 R 2.OE-10 mg/kg-day 2.OE-05 mg/kg-day NA __ 1 .OE-05 
54.6 wk 4.13E-08 ma/m’ R l.lE-08 mg/kg-day NA _- NA __ __ 

0.207 mg/kg 1.57E-10 m.gJm’ R 4.3E-11 mg/kg-day NA -- NA -_ -_ 

470 me& 3.56E-07 maim’ R 9.78-08 mglkg-day NA __ NA __ -- 

1.22 Wkg 9.25E-10 mg!m’ R 2.5E-10 mg/kg-day NA __ NA __ -- 

3.49 mglkg 2.65E-09 m&m’ R 7.2E-10 mg/kg-day NA __ NA __ -- 

2,260 mg/kg 1.7 1 E-06 mg/m’ R 4.78-07 mg/kg-day NA __ NA __ -- 

0.3 1 @kg 2.328-10 mg/m’ R 6.3E-11 mg/kg-day NA __ NA __ -- 
2.OE-04 

l!JToizn Total Hazard Index Across All Exposure Routes/Pathways 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg!m3 - milligram per cubic meter (2) Specify if subchronic. 
mg/kg-day - milligram per kilogram per day 
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TABLE 7.4.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

/Scenario Timeframe: Future il 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Residents 
Recentnr Ape: Adult 

Chemical 
of Potential 

Concern 

Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
Value units Value Units for Hazard Unils Units 

Calculation (I) 

lhalation 2-Methylnaphthalene 
Benzo(a)antJvacene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

(Total) 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ - Not applicable. 

51.9 *dks 4.39B08 mg/m’ R 1.2E-08 m&g-day NA __ NA __ __ 

4.76 *g/kg 3.61B09 mg/m’ R 9.8E- IO mg/kg-day NA __ NA __ ._ 

2.48 m&3 1 .X8809 *R/m R S.lE-10 mg/kg-day NA __ NA __ __ 

2.81 *g/kg 2.13E-09 mg/m’ R 5.8s10 m&-day NA __ NA __ _- 

1.78 *g/kl2 1.35&09 mglm” R 3.7E-IO mg/kg-day NA ._ NA _- __ 

0.95 *db 7.20E-10 mp./m3 R 2.OE-IO @kg-day NA __ NA __ __ 

6.7 *g/kg 5.08&09 *g/m’ R 1.4E-09 mg/kg-day NA -_ NA __ __ 

0.695 *dkg 5.27E-10 mdm’ R 1.4E-10 mg/kg-day NA __ NA _- __ 

1.72 *6& 1.30E-09 mF/m’ R 3.6E-10 mg/kg-day NA __ NA __ __ 

0.052 *dks 3.94&1 I mf?Jm’ R l.IE-11 mg/kg-day S.OE-OS Ulgkg-day NA _. 2.1 E-07 
95.6 m&2 7.24&08 mj?Jm” R 2.OE-ox m&/kg-day NA __ NA __ __ 

5.26 *dks 3.98E-09 mdm3 R l.lE-09 mgfkg-day NA __ NA __ __ 

2.347 *wQ 1.78E06 *p/m R 4.9G07 mg/kg-day NA __ NA ._ __ 
2.1 E-07 

v[2.1G07 Total Hazard Index Across All Exposure Routes/Pathways 

mg/kg _ milligram per kilogram (1) Specify Medium-Speciiic (M) or Route-Specific (R) EPC selected for hazard calculation. 
ms/m3 - milligram per cubic meter (2) Specify if subchronic. 
mgkg-day - milligam per kilogram per day 
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TABLE 7.4.2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Groundwater 

Receptor Population: Residents 

Zxposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

tgestion Benzene 0.0034 mg/L 0.0034 mg/L M 9.3E-05 mg/kg-day 3.OE-03 m&g-day -- -- 3.1 E-02 
Chloroform 0.016 mglL 0.016 mg/L M 4.4E-04 mg/kg-day I .OE-02 mg/kg-day __ __ 4.48-02 
2-Methylnaphthalene 0.00105 mgn 0.00105 mg/L M 2.9E-05 mg/kg-day NA -- -- __ __ 
Naphthalene 0.0022 mgn 0.0022 *H- M 6.OE-05 mg/kg-day 2.OE-02 mg/kg-day __ -_ 3.OE-03 
Heptachlor Epoxide 0.0000167 mU- 0.0000167 mg/L M 4.6E-07 mg/kg-day 1.3E-05 mg/kg-day -- __ 3.5E-02 
MCPA 0.044 mg/L 0.044 mg/L M 1.2E-03 mgikg-day S.OE-04 __ 
Antimony 

mg/kg-day __ 2.4E+OO 
0.011 mg/L 0.011 mg/L M 3.OE-04 mg/kg-day 4.OE-04 mg/kg-day __ __ 7.5E-01 

Arsenic 0.03 mg/L 0.03 mg/L M 8.28-04 mg/kg-day 3.OE-04 mg/kg-day -- __ 2.7E+OO 
Iron 67.7 WJ- 67.7 mg/L M 1.9E+OO mg/kg-day 3.OE-01 mg/kg-day _- _- 6.2E+OO 
Manganese 0.45 m@- 0.45 mg/L M 1.2E-02 mg/kg-day 2.48-02 mg/kg-day __ __ S.lE-01 
Thallium 0.0057 *gJ- 0.0057 mg/L M l.bE-04 mg/kg-day 6.68-05 mg/kg-day -_ __ 2.4E+OO 

(Total) 1.5E+Ol 

ermal Benzene 0.0034 mg/L 0.0034 mg/L M 4.48-06 mg/kg-day 2.88-03 mglkg-day __ -- 1.6E-03 
Chloroform 0.016 mg/L 0.016 mg/L M 8.88-06 mg/kg-day 2.OE-03 mglkg-day __ __ 4.48-03 
2-Methylnaphthalene 0.00105 mk% 0.00105 mg/L M 9.2E-06 mg/kg-day NA -_ -- -- _- 
Naphthalene 0.0022 mg/L 0.0022 mg/L M 9.48-06 mg/kg-day l.bE-02 mg/kg-day __ -- 5.8E-04 
Heptachlor Epoxide 0.0000167 mga 0.0000167 mk% M 5.7E-08 mglkg-day 9.4E-06 mg/kg-day -- -- 6.OE-03 
MCPA 0.044 wfl, 0.044 mg/L M I .3E-05 mg/kg-day 2SE-04 mg/kg-day -_ _- 5.3E-02 
Antimony 0.011 mg/L 0.01 I mg/L M 6.8E-07 mg/kg-day 8.OE-06 mg/kg-day __ -- 8.58-02 
Arsenic 0.03 mgn 0.03 mg/L M 1.8E-06 mglkg-day 1.2E-04 mg/kg-day -- __ 1.5E-02 
Iron 67.7 mg/L 67.7 mg/L M 4.28-03 mglkg-day 4.5E-02 mgikg-day -_ -_ 9.3&02 
Manganese 0.45 m@ 0.45 mg/L M 2.8E-05 mg/kg-day 9.6E-04 mg/kg-day -- __ 2.98-02 
Thallium 0.0057 mg/L 0.0057 m@ M 3.5E-07 mgfkg-day 9.98-06 mg/kg-day __ -_ 3.58-02 

(Total) 3.2E-01 

Total Hazard Index Across All Exposure Routes/Pathways 
NOTES: 

apEzii 

Iznr I2 .,-^ “.._^ I>^:-. II^_^ ^_._ ̂.:^- LA L - LAy”auhc I “llll L”IIL~;LIIIdll”ll iiigii - miiiigram per iiier ,.. 
(1) 

NA -Toxicity criterion not available. 
Specify Medium-Specific (M) or Route-Specific(R) WC seiected for hazard calculatton. 

mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
__ - Not applicable. 
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TABLE 7.4.2a RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SlTE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Tap 
Receptor Population: Residents 

Exposure 
Route 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

I 

Inhalation Benzene 
Chloroform 

0.0034 md- 
0.016 mg/L 

(Total) ( 

NOTES : 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

4.818-03 mg/m’ 
I .80E-02 m.g/m’ 

mg/L - milligram per liter 
mg/m” - milligram per cubic meter 
mglkg-day - milligram per kilogram per day 

Reference I Reference I Hazard 
Concentration Concentration Quotient 

9.OE-03 mg/m3 8.OE-03 
NA -- 6.OE-01 

6.OE-01 

R 1.4E-05 mg/kg-day 1.7E-03 mg/kg-day 
R 5.1E-05 mglkg-day 8.6E-05 mg/kg-day 

Tot Hazard Index Across All Exposure Routes/Pathways ~pmi- 

(I) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation 
(2) Specify if subchronic. 

Resident-l ,W-A-N-I Pa, A .I IO12002 



TABLE 1.4.3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) -BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 

-- - Not applicable. 

Exposure 
Route 

Chemical 
of Potential 

II I Concern 

ingestion Acetone 
Toluene 
Xylenes, total 

(Total) 

Dermal Acetone 
Toluene 
Xylenes, total 

(Total) 

Medium Medium Route Route EPC Intake 
EPC EPC EPC EPC Selected (Non-Cancer) 
Value Units Value Units for Hazard 

Calculation (1) 
‘C 

0.0056 mgk 0.0056 mid- M 
0.0027 mg/L 0.0027 mg/L M 
0.0035 mglL 0.0035 mgn M 

0.0056 mg/L 0.0056 mglL M 
0.0027 mH- 0.0027 md- M 
0.0035 WI- 0.0035 mg/L M 

Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

“nits I I I Units 

I 

mg/kg-day 
mg/kg-day 
mg/kg-day 

I .OE-01 
2.OE-01 
2.OE+OO 

mg/kg-day 
mg/kg-day 
mg/kg-day 

__ -- 2.7E-06 
-- __ 6.68-07 
-- __ &SE-08 

3.5E-06 

mg/kg-day 8.38-02 mglkg-day __ __ I.iE-06 
mg/kg-day I .6E-01 mglkg-day _- -- 2. I E-05 
mglkg-day I .8E+OO mgikg-day -- _- 5.OE-06 

2.78-05 

Total Hazard Index Across- 

(I) Specify Medium-Specific (M) or Route-Speciftc (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Keceptor Population: Residents 
Rrcrntor Ave.: 

“T’:. 
rgestion 2-Methylnaphthalene 

Aroclor-1248 
Aroclor- 1260 
Diesel Range Organics 

(Total) 

)ermal 2-Methylnaphthalene 
Aroclor- 1248 
Aroclor- 1260 
Diesel Range Organics 

EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

TABLE 1.4.4 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 (No?%zcer) (Noz$er) ~~~~~~ I!~~~~fs C%LFzyon C~~~~~on &!lzEtt 

10 w% 10 mgks M l.‘)E-06 mg/kg-day NA -_ __ __ __ 

2.8 w&2 2.8 m&b M 5.3E-07 mg/kg-day NA __ __ __ __ 

40 m&t 40 mk& M 7.5E-06 mgikg-day NA -- _- -- _- 
I 1,600 w&z 11,600 m/kg M 2.28-03 mglkg-day NA __ _- -- __ 

-- 

10 w& 10 w&z M 7.5E-08 mgikg-day NA __ -- -- -- 

2.8 mg/kg 2.8 w% M 2.9E-07 mg/kg-day NA __ __ __ -_ 

40 mgb 40 w/kg M 4.2E-06 mglkg-day NA -- __ _- -- 
11,600 wb 11,600 m& M 8.7E-OS mg/kg-day NA -_ __ __ -- 

H+ Total Hazard Index Across All Exposure Routes/Pathways 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.4.lA CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

m 
Receotor Ponulation: Residents 
Receptor A&: Adult 

!xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
units 

CPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
for Hazard units units 

Calculation (I) 

gestion 2-Methylnaphthalene 1.96 w& 1.96 Tm M 9.OE-07 mg/kg-day NA __ __ __ __ 

Benzo(a)anthracene 69.0 mdks 69.0 mdks M 3.28-05 mg/kg-day NA -_ _- .- __ 

Benzo(a)pyrene 30.5 mg/kg 30.5 mu% M 1.4E-05 mg/kg-day NA __ __ __ _- 

Benzo(b)fluoranthene 40.9 m&3 40.9 mdks LM 1.9E-05 w&-day NA __ __ __ __ 

Benzo(k)fluoranthene 18.7 msnCs 18.7 mW% M 8.58-06 mg/kg-day NA _- __ __ -_ 

Carbazole 3.16 m&g 3.16 m&z M 1.4E-06 mg/kg-day NA -_ _- -- __ 

Chrysene 96.0 mdks 96.0 mdks M 4.48-05 mg/kg-day NA __ -_ __ __ 

Dibenz(a,h)anthracene 1.41 m&2 1.41 w% M 6.5E-07 mS/k/kg-day NA __ -_ __ __ 

Fluoranthene 243 mdks 243 mdks M l.lE-04 mgkg-day 4.OE-02 mglkg-day __ .- 2.8B03 
Indeno(l,2,3cd)pyrene 8.79 m&z 8.79 mdks M 4.OE-06 m&&day NA __ __ __ __ 

Naphthalene 0.525 mdks 0.525 mdks M 2.4E-07 w%-day 2.OE02 m&&-day _- __ 1.2E-05 
Pyrene 250 mg/kg 250 w% M l.lE-04 mg!kg-day 3.OE-02 m@kg-day __ __ 3.88-03 
4,4’-DDD 3 w& 3 w& M 1.4E-06 mgkg-day NA __ __ __ __ 

Chlorddne, alpha- 48 w& 48 mdks M 2.2E-05 m&-day S.OE-04 mg!kg-day -_ __ 4.4E-02 
Chlordane, gamma- 58 mdks 58 m& M 2.78-05 mg/kg-day 5.OE-04 ml&-day _- _- 5.38-02 
Dieldrin 0.32 w&z 0.32 mdks M 1.5E-07 mgkg-day S.OE-05 mglkg-day __ __ 2.98-03 
Heptachlor 22 w&z 22 m&2 M 1 .OE-05 mg/kg-day 5.OE-04 mgkg-day __ __ 2.OE-02 
Heptachlor Epoxide 4.5 mdks 4.5 mdks M 2.1 E-06 mgkg-day 1.3E-05 m&-day _- __ 1.6%01 
Aroclor-1248 1.51 mdks 1.51 m8h M 6.98-07 Wkdv NA __ __ ._ _- 

Aroclor- I254 0.975 mdks 0.975 mg/kg M 4.5E-07 mgikg-day 2.OE-OS %&-day -_ __ 2.2B02 
Aroclor-1260 54.6 wk 54.6 wb M 2.5E-OS m&-J-day NA __ __ __ __ 

Gasoline Range Organics 0.207 m&2 0.207 mdks M 9SE-08 Wk-day NA __ __ _- .- 

Diesel Range Organics 470 mdks 470 mdks M 2.2E-04 Wh-day NA __ __ __ -_ 

Antimony 1.22 w& 1.22 m&2 M 5.68-07 mg/kg-day 4.0&04 w&-day __ _- 1.4E-03 
Arsenic 3.49 m& 3.49 m@s M 1 .bE-06 m&g-day 3.OE-04 w&-day __ __ 5.3E-03 
Iron 2,260 w4 2,260 mdks M 1 .OE-03 mgkg-day 3.OE-01 mgikg-day __ __ 3.48-03 
Thallium 0.31 mdks 0.31 mdks M 1.4E-07 w&-day 6.6BOS m&-day __ __ 2.1 E-03 

(total) 3.2E-01 
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TABLE7.4.lA CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Soil 

Receptor Population: Residents 

%q~osure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Value Units Value Units for Hazard Units Units 
CaICUlatiOn (1) 

ermal 2.-Methylnaphthalene 1.96 mdkg I .96 mdks M 6.3E-08 @%-day NA __ __ -_ -_ 

Benzo(a)anthracene 69.0 mdks 69.0 mdks M 2.98-05 mglkg-day NA -- __ -_ -- 

Benzo(a)pyrene 30.5 WM 30.5 w% M 1.3E-05 mg/kg-day NA __ -_ __ __ 

Benzo@)fluoranthene 40.9 m&2 40.9 w& M 1.7E-05 mg/kg-day NA _. __ __ __ 

Benzo(k)fluoranthene 18.7 Jw% 18.7 mdks M 7.88-06 WkMv NA __ __ -_ .- 

Carbazole 3.16 mg/kg 3.16 mdkg M 1.3E-06 mglkg-day NA __ __ -_ __ 

Chrysene 96.0 mg/kg 96.0 wh M 4.OE-05 m@g-day NA -_ __ _- -- 

Dibenz(a,h)anthracene 1.41 mdks 1.41 wh M 5.98-07 q&-day NA ._ __ __ __ 

flUOrd,Ehe,E 243 mdkg 243 mdks M 7.8E-06 mgikg-day 1.2E-02 @kg-day _. __ 6.38-04 
Indeno(l,2,3-cd)pyrene 8.79 WQ 8.79 mdks M 3.7B06 mg/kg-day NA __ _- -_ __ 

Naphthalene 0.525 m&z 0.525 w% M 1.7&08 mg/kg-day 1.6E-02 mg/kg-day __ __ l.lE-06 
Pyrex 250 mdkg 250 WQ M 8.OE-06 mYQ?W 9.3B03 w%-day __ __ 8.GE-04 
4,4’-DDD 3 mdks 3 wb M 9.6&08 mgkg-day NA __ __ __ __ 

Chlordane, alpha- 48 Wkz 48 mg/kg M 6.2806 mg/kg-day 4.OEw04 m&-day __ __ I .5E02 
Chlordane, gamma- 58 wh 58 mg/kg M 7.4B06 mg/kg-day 4.OE04 Mk-day -_ __ 1.9E-02 
Dieldrin 0.32 m& 0.32 mdkg M l.OEOX mgkg-day 2.5&05 mg/kg-day __ __ 4.lE-04 
Heptachlor 22 mdks 22 m& M l.lE-07 mdkg-day 3.6E-04 %kday __ -_ 2.OE-03 
Heptachlor Epoxide 4.5 mdks 4.5 mg/kg M I .4E-07 mg/kg-day 9.4E-06 q/kg-day __ __ l.SE-02 
Aroclor-1248 1.51 w& 1.51 mdks M 6.88-07 mg/kg-day NA __ __ -_ _- 

Aroclor-1254 0.975 wh 0.975 m@s M 4.48-07 w&-day 1 .XE-05 m&!/kg-day __ __ 2.4B02 
Aroclor-1260 54.6 wh 54.6 mdks M 2.48-05 mgikg-day NA __ -- __ _- 

Gasoline Range Organ& 0.207 w+s 0.207 wh M G.GE-09 WWay NA __ _- __ -_ 

Diesel Range Organics 470 %Jb 470 w% M 1.5E-05 w&-day NA __ __ __ -- 

Antimony 1.22 @kg 1.22 wb? M 3.9E-09 wh-day 8.OE-06 mg/kg-day __ __ 4.9E-04 
Arsenic 3.49 %& 3.49 w% M 3.4807 mg/kg-day 1.2E-04 mg/kg-day __ __ 2.7B03 
IrOll 2,260 w&z 2,260 m& M 7.2B06 mg/kg-day 4.5&02 mg/kg-day __ __ 1 .GE-04 
Thallium 0.31 wh 0.3 I w& M 9.8E-IO mg/kg-day 9.9E-06 mg/kg-day -_ __ 9.9B05 

(Total) 8.1&02 

Total Hazard Index Across All Exposure Routes/Pathways 
NOTFS: 

<pEti, 
d 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
_. - Not applicable. 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.4. I B CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 4.5 AREA) _ AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Benzo(a)anthracene 4.76 m&3 4.76 mg/kg M 2.2806 mdkg-day NA __ _- __ -_ 

Beozo(a)pyrene 2.48 mg/kg 2.48 mdks M l.lE-06 mg/kg-day NA __ __ __ __ 

Benzo@)fluoranthene 2.81 mw% 2.81 msnCg M 1.3E-06 @k&y NA __ __ -_ __ 

Benzo(k)fluoranthene 1.78 m&g 1.78 mg/kg M 8.28-07 w&-day NA _- __ _- __ 

Carbazole 0.95 mdkg 0.95 mdks M 4.4E-07 Wk-day NA __ __ __ -_ 

Chrysene 6.7 mdkg 6.7 mgntg M 3.1E-06 mk-day NA __ -_ __ -- 

Dibenz(a.h)anthracene 0.695 mkz& 0.695 w&z M 3.28-07 wP%-day NA __ __ __ __ 

Indeno(l,2.3-cd)pyrene 1.72 w& 1.72 w@ M 7.98-07 mvQ-daY NA __ __ __ -_ 

Dieldrin 0.052 mdks 0.052 mdks M 2.4E-08 WQ-day S.OE-05 mg/kg-day __ __ 4.88-04 

Arcclor- 1260 95.6 mpncs 95.6 mdks M 4.4&05 W&day NA __ -_ __ -_ 

Arsenic 5.26 m@g 5.26 mdks M 2.48-06 mglkg-day 3.OE-04 mglkg-day __ -- 8.OE-03 

Iron 2,347 msnCs 2,347 mdks M l.lE-03 mglkg-day 3.OE-01 mg/kg-day __ __ 3.6E-03 

(total) 1.2E-02 

ermal 2-Methylnaphthalene 57.9 mdks 57.9 m&2 M 1.9E-06 mg/kg-day NA __ _. __ __ 

Benzo(a)anthracene 4.76 m& 4.76 m@ncs M 2.OE-06 mg/kg-day NA __ _- __ __ 

Benzo(a)pyrene 2.48 mdks 2.48 mdks M I .OE-06 mgikg-day NA __ _- __ __ 

Benzo(b)fluoranthene 2.81 m@s 2.81 Wk M I .2E-06 mg/kg-day NA __ _- _- _- 

Beozo(k)fluoranthene 1.78 mdks 1.78 mdks M 7.48-07 mgikg-day NA __ __ _- __ 

CSbdZOk 0.95 wb 0.95 mdkg M 4.OB07 mgikg-day NA -_ __ __ _- 

Chrysene 6.7 mdks 6.7 mdks M 2.8&06 mg/kg-day NA __ __ __ -- 

Dibenz(a.h)anthracene 0.695 mdks 0.695 mdks M 2.9E-07 mg/kg-day NA __ _- __ __ 

Indeno( 1,2,3-cd)pyrene 1.72 mglk8 I .72 m& M 7.2B07 mg/kg-day NA -_ __ __ __ 

Dieldrin 0.052 mdks 0.052 mdks M I .7E-09 mgikg-day 2SB05 w%-day __ ._ 6.7E-05 

Aroclor-1260 95.6 w% 95.6 mdks M 4.3B05 WWJv NA __ _- __ -- 

Arsenic 5.26 mis& 5.26 mg/kg M 5.1&07 @k-day 1.2E-04 mglkg-day __ __ 4.1E-03 

Iron 2,347 msnCs 2,347 mdks M 7.5E-06 wkday 4.5&02 mg/kg-day __ __ 1.7)s04 
(Total) 4.3803 

rpYziTE Total Hazard Index Across All Exposure Routes/Pathways 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg!kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.4.laA CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Residents 

!xposure 
Route 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value units 

lhalation 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno(l,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane. alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor- 1254 
Aroc lor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
bon 
Thallium 

(Total; 

- 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.3 1 

mdks 1.48B09 

mdks 5.23B08 

mgnts 2.318-08 

mdks 3.1OE-08 

m&s 1.4lE-08 

mdkg 2.39B09 

we8 7.27E-08 

wk l.O7E-09 

w$g I.84807 

m&z 6.66E-09 

m&s 3.988-10 

mw% 1.89E-07 

msnCs 2.278-09 

mdks 3.64&08 

mgks 4.39B08 

m&s 2.42&10 

mdkg 1.678-08 

mdkg 3.41B09 

mgkg l.l4E-09 

m&z 7.39&10 

mdkg 4.13E-08 

mg/kg 1.57E-10 

mdks 3.56E-07 

m&z 9.25810 

mdks 2.65&09 

msnCs 1.71E-06 

m&4 2.328-10 

EPC - Exposure Point Concentration mgikg - mill&am per kilogam 
NA - Toxicity criterion not available mg/m’ - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

- 
Route 
EPC 

Value 

Route 
EPC 
units 

mg/m’ 
mglm 
mtim’ 
mglm’ 
mdm’ 
mg/m” 
mtim’ 
mg/m’ 
mp/m” 
mdm’ 
mdm’ 

mdm” 
mg/m’ 
mE/m’ 
mp/m3 

mg/m’ 
mE/m’ 
mF/m’ 
mn/m’ 
mplm3 
mdrn3 
m,g/m’ 
m,#m” 
mg!m’ 
mglm’ 

EPC 
Selected 

for Hazard 
?alculation (1) 

Intake 
Non-Cancer) 

Intake 
Non-Cancer: 

units 

ieference Reference Reference 
Dose (2) Dose Units Concentration 

R 2.6E-10 mgikg-day NA 
R 9.2E-09 mg/kg-day NA 
R 4.1 E-09 mg/kg-day NA 
R 5.48-09 w!h-day NA 
R 2.5E-09 wk-day NA 
R 4.2E-10 mg/kg-day NA 
R 1.3E-08 %fJwJay NA 
R 1.9&10 mgikg-day NA 
R 3.2E-08 mglkg-day 4.OE-02 
R I .2E-09 mgIkg-day NA 
R 7.OE-11 mg/kg-day 8.6B04 
R 3.3B08 mgikg-day 3.OE-02 
R 4.oc-JO WWfay NA 
R 6.4E-09 me/kg-day 2.OE-04 
R 7.78-09 m&-day 2.OE-04 
R 4.3E-11 mgikg-day 5.OE-05 
R 2.9&09 mg/kg-day 5.OB04 
R b.OE-10 mg/kg-day 1.3E-05 
R 2.OE-10 mg/kg-day NA 
R 1.3E-10 mg/kg-day 2.OE05 
R 7.38-09 mg/kg-day NA 
R 2.8E-11 mg/kg-day NA 
R 6.3L08 mg/kg-day NA 
R l.GE-10 mglkgday NA 
R 4.7E-10 mg/kg-day NA 
R 3.OE-07 W&-day NA 
R 4.1E-11 @%-day NA 

Tot Iazard Index 
- - 
oss All Expc e Routes/; 

7 
hways 

_- 
__ 
__ 
__ 
__ 
__ 
__ 
_- 

mgikg-day 
__ 

mg/kg-day 

m&k-day 
__ 

mglkg-day 
mg/kg-day 
mg/kg-day 

W%-day 
mgikg-day 

-_ 

mg/kg-day 
__ 
__ 
__ 
-_ 
_- 
__ 
__ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 
NA 
NA 

7.0&04 
7.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

units 

_- 
__ 
-_ 
__ 
_- 
__ 
-_ 
__ 
__ 
__ 

mg/d 
__ 
__ 

Wm-3 
mgh3 

__ 
-_ 
__ 
-_ 
-_ 
-- 
_- 
__ 
__ 
__ 
__ 
__ 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation 
(2) Specify if subchronic. 

Hazard 
Quotien 

__ 
__ 
-_ 
__ 
-_ 

8.1E-07 
-_ 

8.2E-08 
l.lE-06 

__ 
3.28-05 
3.9B05 
8SE-07 
5.9E-06 
4.6E-05 

__ 

6.5806 
__ 
-- 
-_ 

-- 
_- 
__ 

1.3E-04 - 
1.3&04 - 
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/Scenario Timeframe: Future 11 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receotor Pooulation: Residents 
Receptor A& Adult II 

of Potential 

EPC . Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Medium Medium 
EPC EPC 

Value units 

51.9 mdkg 
4.76 mg/kg 
2.48 mg/kg 
2.81 mdks 
1.78 mdks 
0.95 mdks 
6.7 mdks 

0.695 mdks 
I .72 mpn;g 

0.052 mg/kg 
95.6 msnCg 
5.26 mgncs 

2,341 mg/kg 

TABLE 7.4. IaB CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LWEUNE 
JACKSONVILLE, NORTH CAROLINA 

Route 
EPC 

Value 

4.39E-08 
3.61E-09 
1.88B09 
2.13509 
1.3SE-09 
7.2OE-10 
5.08B09 
5.27&10 
1.30E-09 
3.94&l 1 
7.24B08 
3.98&09 
1.78E-06 

Route 
EPC 
units 

mdm3 
mg/m’ 
mdm3 
mdm’ 
mg!m’ 
mp./m’ 
mum’ 
mg/m’ 

Mm’ 
mp/m) 
mdm3 
mdrn3 
mg/m’ 

- 

mg/kg - milligram per kilogram 
mg/m’ - milligram per cubic mete1 
mg/kg-day - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Xculation (I : 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

TOI 

Intake 
(Non-Cancer) 

7.78-09 
6.3E-10 
3.3E-10 
3.7E-10 
2.4E-10 
1.3E-IO 
8.9E-IO 
9.3E-11 
2.3E-IO 
6.9E-12 
1.3E-08 
7.OE-10 
3.1%07 

Hazard Index. 

Intake 
:Non-Cancer) 

Units 

Wkday 
w%-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mgl!ig-day 
mg/kg-day 
mg/kg-day 

w&-day 
&k-day 
WQ-day 
mdkg-day 
mgikg-day 

ross All Expc 

Reference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-05 
NA 
NA 
NA 

- 
re Routes/l 

- 
Reference 

Dose Units 

- 
__ 
__ 
-- 
__ 
__ 
-_ 
_- 
__ 
__ 

mg/kg-day 
__ 
__ 
__ 

- 
hways 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

units 

f 1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
juotienl 

_- 
-- 
_- 
__ 
_- 
-_ 
_- 
_- 
__ 

1.4E-07 
__ 
__ 
__ __. 

1.4E-07 
ixm - 
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TABLE 7.4.2 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Groundwatcr 
J 
Receptor Population: Residents 

- 
Medium 

EPC 
Value 

Medium 
EPC 
units 

- 
Route 
EPC 

Value 

0.0034 mSn 0.0034 
0.016 mpn, 0.016 

0.00105 mdL 0.00105 
0.0022 mdL 0.0022 

0.0000167 mdL 0.0000167 
0.044 mgn 0.044 
0.011 mgn 0.011 
0.03 mg/L 0.03 
67.7 mg/L 67.1 
0.45 mSn 0.45 

0.0057 md- 0.0057 

0.0034 m@- 0.0034 
0.016 mgn 0.016 

0.00105 mdL 0.00105 
0.0022 mk% 0.0022 

0.0000167 mgn 0.0000167 
0.044 mdL 0.044 
0.01 I mglL 0.011 
0.03 mdL 0.03 
67.7 W- 67.7 
0.45 mdL 0.45 

0.0057 mdL 0.0057 

Intake 
:Non-Cancer) 

Reference 
Dose (2) 

Reference 
Dose Units 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
Quotient 

Exposure 
Route 

Chemical 
of Potential 

Concern 

lgestion Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
bon 
Manganese 
Thallium 

(Total: 

lermal Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(Total: 

Route 
EPC 
Units 

mg/L 

mSn 
mg/L 
wS 
mglL 

mg/L 
W- 
mg/L 

mgn 
m6fl, 
mg/L 

- 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

intake 
(Non-Cancer) 

Units 

@k-W 
mgikg-day 

WkdaY 
w&-day 
WQ-day 
mglkg-day 
wks-day 
@k-day 
mg/kg-day 
mg/kg-day 
m@g-day 

W&-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
w&-day 
mglkg-day 
mgikg-day 
mg/kg-day 
mgikg-day 
mgkgddy 

rotal Hazard I 

3.OE-03 
1 .OE-02 

NA 
2.OE-02 
1.3E-05 
5.OE04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4B02 
6.6E.05 

4.4E-05 
2.1 E-04 
1.3E05 
2.8&05 
2.1E-07 
5.6B04 
1.4E-04 
3.8E-04 
8.7E-01 
5.88-03 
7.3E-05 

mg/kg-day 

W&-day 
_- 

mg/kg-day 
mg/kg-day 
mg!kg-day 

WWW 
mgikg-day 
mg/kg-day 

wks-day 
mgikg-day 

l .SE-02 
2.1 E-02 

__ 

1.4E03 
I .6E-02 
l.lE+OO 
3SE-01 
1.3E+OO 
2.9E+OO 
2.4E-0 1 
l.lE+OO 
7.1E+oO 

1.2E-03 
3.38-03 

__ 

4.3B04 
4.5B03 
3.9&02 
6.3B02 
l.lE-02 
6.98-02 
2.1E-02 
2.6E-02 
2.4E-01 

7zz 

3.38-06 
6.5E-06 
6.8E-06 
7.OE-06 
4.2&08 
9.9E-06 
5.OE-07 
I .4E-06 
3.1 E-03 
2.1 E-05 
2.6E-07 

2.88-03 
2.OE-03 

NA 
l .GE-02 
9.4E-06 
2.5E-04 
S.OE-06 
I .2E-04 
4.5E-02 
9.6&04 
9.9B06 

mgikg-day 

mg/kwb 

mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

- 
Exposure I 

__ 
__ 

it&Pathways :x Across 

EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
__ - Not applicable. 

mg/L _ milligram per liter 
mgikg-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specific (Rf EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Pa, 16 Resident-j -A-N-OD 



TABLE 7.4.2a CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LElEUNE 
JACKSONVILLE, NORTH CAROLINA 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ - Not applicable. 

mg/L - milligram per liter 
mg/m3 - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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/Scenario Timeframe: Fuhre 

I 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Pooulation: Residents 
Recebtor Age: Adult 

TABLE 1.4.3 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LElEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
units 

M 

H 

2.78-07 
M 1.3E-07 
M 1 .lE-01 

M 7.8B08 
M 3.OE-06 
M 8.lE-06 

Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

Units units 

Total Hazard Index Across 1 
m: 

EPC _ Exposure Point Coocentmtion 
NA - Toxicity criterion not available. 
-_ - Not applicable. 

m&/L - milligram per liter 
mgikg-day - milligram per kilogram per day 

.::rc 

I Exposure Routes/Pathways 

(1) Specify Medium-Specific (IM) or Route-Specitic (R) EPC selected for hezard calculation. 
(2) Specify if subchronic. 

mg/kg-day 
m&-day 

@k-W 

__ __ 2.78-06 
__ -_ 6.6G07 
__ -- XSE-08 

3.5&06 

mgikg-day *_ __ 9.4&07 

Resident-< A-N-OD Pa& 26 6/10/2002 



r 
Receptor Population: Residents 
Receptor Age: Adult J 

Diesel Range Organics 

TABLE 7.44 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Total Hazard Index Across 1 Exposure Routes/Pathways 

Reference Reference Reference 
Dose Units Concentration Concentration 

units 

__ __ __ 
__ -- -- 
__ __ -- 
.- __ __ 

__ -_ _. 
_- _- -_ 
__ -_ __ 
__ -_ _- 

Hazard 
Quotient 

m: 
EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
__ _ Not applicable. 

mg/kg - milligram per kilogram 
@g-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculatiOn. 
(2) Specify if subchronic. 
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TABLE7.5.1A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Residents 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

igestion 2-Methylnaphthalene I .96 @kg 1.96 w’kg M 2.5E-05 mg/kg-day NA -- -_ __ __ 

Benzo(a)anthracene 69.0 n-&kg 69.0 mdkg M 8.88-04 mg/kg-day NA -- __ -- -_ 

Benzo(a)pyrene 30.5 m& 30.5 mg/kg M 3.9E-04 mg/kg-day NA __ __ __ _- 

Benzo(b)fluoranthene 40.9 w&z 40.9 mg/kg M 5.28-04 mg/kg-day NA -- -_ -_ -- 

Benzo(k)fluoranthene 18.7 mdkg 18.7 m&z M 2.48-04 mg/kg-day NA __ -_ -_ __ 

Carbazole 3.16 @kg 3.16 @kg M 4.OE-05 mg/kg-day NA __ -- __ -- 

Chrysene 96.0 m&z 96.0 m&z M I .2E-03 mg/kg-day NA -_ __ __ -- 

Dibenz(a,h)anthracene 1.41 w&z 1.41 mg/kg M l.SE-05 mg/kg-day NA -- -_ -_ -- 

Fluoranthene 243 @kg 243 w&s M 3.lE-03 mg/kg-day 4.OE-02 mg/kg-day _- __ 7.8E-02 
Indeno( 1,2,3cd)pyrene 8.79 m&g 8.79 m&g M l.lE-04 mg/kg-day NA -- -_ __ -- 

Naphthalene 0.525 m&g 0.525 mg/kg M 6.7E-06 mdkg-day 2.OE-02 mg/kg-day -- -- 3.4E-04 
Pyrene 250 Wkg 250 @kg M 3.2E-03 mg/kg-day 3.OE-02 mg/kg-day __ __ l.lE-01 
4,4’-DDD 3 w/kg 3 @kg M 3.8E-05 mg/kg-day NA _- __ __ __ 

Chlordane, alpha- 48 wk 48 Wkg M 6. I E-04 mg/kg-day 5.OE-04 mg/kg-day -_ -- 1.2E+OO 
Chlordane, gamma- 58 mdkg 58 mg/kg M 7.48-04 mg/kg-day 5.OE-04 mg/kg-day -- _- 1.5E+OO 
Dieldrin 0.32 mg/kg 0.32 m&kg M 4. IE-06 mg/kg-day 5.OE-05 mg/kg-day -- __ 8.2E-02 
Heptachlor 22 m&s 22 @kg M 2.8E-04 mg/kg-day 5 .OE-04 mg/kg-day -- __ 5.6E-01 
Heptachlor Epoxide 4.5 widkg 4.5 mg/kg M 5.8E-05 mg/kg-day 1.3E-05 mglkg-day -- __ 4.4E+OO 
Aroclor-1248 1.51 @kg I .5 I Wkg M I .9E-0.5 mg/kg-day NA -- __ -_ -- 

Aroclor- 1254 0.975 @kg 0.975 Wkg M I .2E-05 mg/kg-day 2.OE-05 mg/kg-day -_ __ 6.2E-01 
Aroclor-1260 54.6 w&t 54.6 Wkg M 7.OE-04 mg/kg-day NA -_ __ __ __ 

Gasoline Range Organics 0.207 Wkg 0.207 mg/kg M 2.6E-06 mg/kg-day NA -_ __ __ __ 

Diesel Range Organics 470 Wkg 470 @kg M G.OE-03 mdkg-day NA _- -- -- __ 

Antimony 1.22 Wkg I .22 wk M I .6E-05 mdkg-day 4.OE-04 mg/kg-day __ __ 3.98-02 
Arsenic 3.49 @kg 3.49 mg/kg M 4.5E-05 mg/kg-day 3.OE-04 mg/kg-day _- -_ lSE-01 
Iron 2,260 mg/kg 2,260 @kg M 2.9E-02 mg/kg-day 3.OE-01 mg/kg-day _- -_ 9.6E-02 
Thallium 0.31 m&z 0.3 I Wkg M 3.98-06 mg/kg-day G.GE-05 mg/kg-day -- __ 5.98-02 

(total) 8.9E+OO 
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TABLE 7.5.1A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Point: Surface Soil 
Receptor Population: Residents 

Zxposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

ermal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 

FIuoranthene 
Indeno( 1,2,3cd)pyrene 

Naphthalene 
Pyrene 
4,4’-DDD 

Chlordane, alpha- 

Chlordane, gamma- 
Dieldrin 
Heptachlor 

Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
.4roclor-1260 

Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
lron 
Thallium 

(Total) 

1.96 mg/kg 
69.0 m&g 
30.5 m&g 

40.9 m&2 
18.7 Wkg 
3.16 m&g 
96.0 mdkg 
1.41 mg/kg 

243 mg/kg 8.79 @kg 

0.525 m&g 
250 mg/kg 

3 mdkg 

48 m&g 

58 w% 
0.32 wk 
22 milk 

4.5 mglkg 
1.51 mg/kg 

0.975 Wkg 
54.6 mg/kg 

0.207 @kg 
470 mg/kg 
1.22 m&s 
3.49 mg/kg 

2,260 Wkg 
0.31 mg/kg 

1.96 wk 
69.0 Wk 
30.5 w-k 

40.9 Wkg 
18.7 m&s 
3.16 mg/kg 
96.0 mg/kg 
1.41 mg/kg 

243 w&s 8.79 mg/kg 

0.525 mg/kg 
250 mg/kg 

3 mg/kg 

48 @kg 

58 @kg 
0.32 Wkg 
22 w&t 

4.5 mg/kg 
1.51 n-&kg 

0.975 m&g 
54.6 w&g 

0.207 Wkg 
470 m&g 
1.22 mg/kg 
3.49 mdkg 

2,260 @kg 
0.31 m&s 

M 
M 
M 

M 
M 
M 
M 
M 

M 
M 

M 
M 
M 

M 

M 
M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

7.OE-07 
3.2E-04 
1.4E-04 

1.9E-04 
8.7E-05 
1 SE-05 
4.5E-04 
6.6E-06 

8.7E-05 
4.1 E-05 

1.9E-07 
8.98-05 
l.lE-06 

6.98-05 

8.38-05 
l.lE-07 
7.98-06 

l.bE-06 
7.6E-06 
4.98-06 
2.78-04 

7.4E-08 
1.7E-04 
4.4E-08 
3.8E-06 
S.lE-05 
l.lE-08 

mg/kg-day NA -- -- 
Wk-dv NA _- -- 
mg/kg-day NA -- -- 

mg/kg-day NA -- _- 

Wkg-day NA _- __ 
mglkg-day NA -- _- 
mg/kg-day NA -- -- 
mg/kg-day NA -_ __ 

mg/kg-day 1.2E-02 mg/kg-day __ 
mg/kg-day NA -- -- 

mg/kg-day 1.6E-02 mg/kg-day -- 
mg/kg-day 9.3E-03 mg/kg-day -- 
mg/kg-day NA -- _- 
mg/kg-day cl.OE-04 mg/kg-day -- 
mg/kg-day 4.OE-04 mg/kg-day _- 
mg/kg-day 2.58-05 mg/kg-day -- 
mg/kg-day 3.68-04 mg/kg-day _- 
mg/kg-day 9.4E-06 mg/kg-day _- 

mg/kg-day NA _- _- 
mg/kg-day 1.8E-05 mg/kg-day _- 
mg/kg-day NA -_ _- 

mg/kg-day NA _- -- 

mg/kg-day NA -- _- 

mg/kg-day 8.OE-06 mg/kg-day -- 

mg/kg-day 1.2E-04 mg/kg-day -- 
mg/kg-day 4.58-02 mg/kg-day __ 
mg/kg-day 9.98-06 mg/kg-day -- 

I-^+^, ” “..“..A l..Aav Anrc.rr All Eunn.,.m l?n,>t‘=r,!Ja+hw~rr. 

-- -- 
__ __ 
_- -- 
__ _- 

-- -- 
_- __ 

-- -- 
-_ -- 
-_ 7.OE-03 

-- -_ 
_- 1.2E-05 
-- 9.6E-03 
__ -- 

__ 1.7E-01 
__ 2.1E-01 
__ 4.6E-03 
-- 2.28-02 
-- 1.7E-01 
__ -- 
__ 2.7E-01 
__ -- 

-- -- 
-- __ 
__ SSE-03 
__ 3.OE-02 
-- l.SE-03 

. _-^^ 
__ 1.1~~Uj 

9.1E-01 
I 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
-- - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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~ 

Receptor Population: Residents 
Rec&or Aie: Young Child 

3xposure 
Route 

Chemical 
of Potential 

Concern 

tgestion 2-Methyluphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chryscne 
Dibenz(a,h)anthracene 
lndeno(l,2,3-cd)pyrene 
Dieldrin 
Ardor- I 260 
Arsenic 
Iron 

(total 

ermal lYMethyInaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthmcene 
Indeno(l.2,3-cd)pyrene 
Dieldrin 
A&or- 1260 
Arsenic 
IrOll 

(Total) 

NOTES. - 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_. - Not applicable. 

- 
Medium 

EPC 
Value 

Medium 
EPC 
units 

- 
Route 
EPC 

Value 

- 
57.9 
4.16 
2.48 
2.81 
1.78 
0.95 
6.1 

0.695 
1.72 

0.052 
95.6 
5.26 

2,341 

- 
57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.1 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

51.9 w&z 51.9 
4.16 mg/kg 4.16 
2.48 m&7 2.48 
2.81 WQ 2.81 
1.78 mg/k6 1.78 
0.95 mdks 0.95 
6.1 m&z 6.1 

0.695 mdks 0.695 
1.72 m&z 1.12 

0.052 m@6 0.052 
95.6 mdks 95.6 
5.26 mdk6 5.26 
2,341 m&s 2,341 

- 

TABLE7.5.1B RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AflER NON-TCRA 

MCB CAMP LETEUNE 
JACKSONVILLE, NORTH CAROLINA 

mgikg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

EPC 
Selected 

for Hazard 
Ialculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
Non-Cancer) 

Intake 
;Non-Cancer) 

Units 

Reference Reference Reference 
Dose (2) Dose Units Concentration 

7.48-04 w&-day NA __ 
6.1 E-05 WQ-day NA __ 
3.ZE-05 wWday NA __ 
3.6E-05 mgikg-day NA __ 
2.3B05 mg/kg-day NA __ 
I .2E-05 %kday NA __ 
8.6E-05 mg/kMv NA __ 
8.9806 @k-W NA __ 
2.2&05 W&day NA __ 
6.6E-07 mg&day S.OE-05 mg/kg-day 
1.2E-03 mgkg-day NA _- 

6.7805 w&-day 3.0804 mg/kg-day 
3.OE-02 w%-day 3.OE-01 mg/kg-day 

2. I E-05 WkW NA 
2.2E-05 mdkw% NA 
1.2E05 mg!kg-day NA 
1.3E-05 mg/kg-day NA 
8.3E-06 mgiklkg-day NA 
4.4&06 mgikg-day NA 
3.1E-05 wQ-day NA 
3.2EO6 mg/kg-day NA 
S.OE-06 mg/kg-day NA 
1.9E-08 mgikg-day 2.5E.05 
4.8&04 mg/kg-day NA 
5&E-06 mgikg-day 1.2E-04 
X.4E-05 mgikg-day 4.5E.02 

__ 
__ 
__ 
__ 
_. 
__ 
__ 
__ 
__ 

mg/kg-day 
-_ 

W&-day 
mglkg-day 

Eqzz 
- 
ex Across 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 

__ 
__ 
__ 
__ 
_- 

tes/Pathways 

Reference 
Concentration 

units 

__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 

mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

- 
Hazard 
Quotien’ 

- 
__ 
__ 
__ 
-_ 
-_ 
-_ 
-_ 
__ 
-_ 

1.3E-02 
__ 

2.2E-01 
l.OE-01 
3.4E-01 

__ 
__ 
__ 
-_ 
__ 
__ 
__ 
-- 
-_ 

7.4B04 
_- 

4.68-02 
1.9E-03 
4.9B02 - 
3.9E-01 

Resident-h -T-N-OD /I l/2002 



TABLE 7.5.laA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~~ 

Exposure Pomt: Fugattve dust 
Receptor Population: Residents 

?xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

thalation 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indenof 1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane. alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

fTotal) 

1.96 mg/kg 
69.0 mg/kg 
30.5 m&3 
40.9 mg/kg 
18.7 mg/kg 
3.16 mg/kg 
96.0 mg/kg 
1.41 mdkg 
243 mg/kg 
8.79 m&g 

0.525 m&g 
250 w&g 

3 mglkg 
48 mg/kg 
58 mtik 

0.32 n-&kg 
22 @kg 
4.5 Wkg 
1.51 mg/kg 

0.975 @kg 
54.6 @kg 

0.207 @kg 
470 m&z 
1.22 mg/kg 
3.49 w&z 

2,260 mg/kg 
0.31 @kg 

1.488-09 
5.23E-08 
2.318-08 
3.10E-08 
1.41E-08 
2.398-09 
7.27E-08 
1.07E-09 
1.848-07 
6.668-09 
3.988-10 
1.89E-07 
2.27E-09 
3.64E-08 
4.39E-08 
2.42E-10 
1.67E-08 
3.41E-09 
1.14E-09 
7.39E-10 
4.13B08 
1.57E-10 
3.56E-07 
9.258-10 
2.658-09 
1.7 1 E-06 
2.32E-30 

mg/m’ 
m.aJm’ 
mg/m’ 
me/m’ 
mglm’ 
mglm’ 
mg/m’ 
mn/m’ 
mn/m” 
mn/m3 
mglm’ 
mrz/m’ 
mn/m3 
mgJm’ 
mglm3 
mg/m” 
mg/m’ 
mglm’ 
mum’ 
mg/m’ 
mdm3 
m)z/m’ 
mg/m’ 
mg/m’ 
mg/m’ 
mglm’ 
mglm’ 

R 1.4E-09 mglkg-day NA -- NA __ __ 

R S.OE-08 mg/kg-day NA -- NA _- __ 

R 2.2E-08 mglkg-day NA _- NA -_ __ 

R 3.OE-08 mglkg-day NA -- NA __ -- 

R 1.4E-08 mg/kg-day NA _- NA __ -- 

R 2.38-09 mg/kg-day NA -_ NA -- -- 

R 7.OE-08 mW-W NA -- NA __ _- 

R 1 .OE-09 mg/kg-day NA -- NA __ __ 

R l .SE-07 mg/kg-day 4.OE-02 mg/kg-day NA -- 4.48-06 
R 6.4E-09 mg/kg-day NA -_ NA _- -_ 

R 3.SE-10 mg/kg-day 8.6E-04 mg/kg-day 3.OE-03 mg/d 4.58-07 
R 1.8E-07 mg/kg-day 3.OE-02 mg/kg-day NA _- 6.1E-06 
R 2.28-09 mg/kg-day NA _- NA __ _* 

R 3.58-08 mg/kg-day 2.OE-04 mg/kg-day 7.OE-04 mg/d 1.7E-04 
R 4.2E-08 mg/kg-day 2.OE-04 mg/kg-day 7.OE-04 mg/d 2.1 E-04 
R 2.3E-10 mg/kg-day 5 .OE-05 mg/kg-day NA __ 4.6E-06 
R 1.6E-08 mg/kg-day 5.OE-04 mg/kg-day NA __ 3.28-05 
R 3.3E-09 mg/kg-day 1.3E-05 mg/kg-day NA __ 2.5E-04 
R l.lE-09 mg/kg-day NA -- NA __ -_ 

R 7.1E-10 mglkg-day 2.OE-05 mg/kg-day NA -- 3SE-05 
R 4.OE-08 mgikg-day NA _- NA _- -- 

R 1.5E-IO mg/kg-day NA _- NA __ -_ 

R 3.48-07 mg/kg-day NA _- NA -- _- 

R 8.9E-10 mg/kg-day NA __ NA -- _- 

R 2.5E-09 mg/kg-day NA -_ NA __ -- 

R 1.6E-06 mg/kg-day NA -- NA __ -_ 

R 
_ _- _^ 
L.Lb-IV mgikg-day NA -- NA __ -- 

7.2E-04 
I-ntal “.,~,d lnrlev Armrr All Funnmr~ Rn,,t.=rlP~th\r,nrro I 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_- - Not applicable. 

Resident-RME, SST-N-1 

mg/kg - milligram per kilogram 
mg/m3 -milligram per cubic meter 
mg/kgday - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Page 6 of 26 6/10/2002 



TABLE 7.5.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXRvlUM EXPOSURE 
SITE 84 (BWLDMG 45 AREA) - AFTER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

r 
Recentor Population: Residents 
Receptor Age: Young Child 

?xposure 
Route 

Chemical 
of Potential 

Concern 

- 
Medium 

EPC 
Value 

lhalation 2-Methylnaphthalene 57.9 
Benzo(a)anthracene 4.76 
Benao(a)pyrene 2.48 
Benzo(b)fluoranthene 2.81 
Benzo(k)fluoranthene 1.78 
Carbazole 0.95 
Chrysene 6.1 
Dibena(a,h)anthracene 0.695 
lndeno(l,2,3-cdlpyrene 1.72 
Dieldrin 0.052 
Aroclor- 1260 95.6 
Arsenic 5.26 
Iron 2,347 

- 
Route 
EPC 

Value 

- 
4.39&08 
3.6lE-09 
1.88B09 
2.13&09 
1.358-09 
7.2OE-10 
5.08E-09 
5.27BlO 
1.30E-09 
3.94&11 
7.24&08 
3.98E-09 
1.788-06 

Route 
EPC 
units 

EPC 
Selected 

for Hazard 
Calculation (I) 

Intake 
Non-Cancer) 

Reference 
Dose (2) 

Reference 
Dose Units 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
Quotient 

Intake 
Non-Cancer) 

Units 

4.28-08 mglkg-day NA 
3.58-09 mg/kg-day NA 
1.8E-09 mglkg-day NA 
2.OE-09 mgikg-day NA 
1.3E-09 mdkg-day NA 
6.9ElO mg/kg-day NA 
4.9B09 m&&-day NA 
5.1E-10 mgikg-day NA 
1.2E09 mg/kg-day NA 
3.8E-11 w&c-day 5.OE-05 
6.9B08 WQ-day NA 
3.8E-09 wWday NA 
I .7E-06 mgkg-day NA 

me/m’ 
mg/m’ 
mglm’ 
mp/m’ 
me/m) 
mgim’ 
mg/ma 
ma/m’ 
m,a/m’ 
mg/m’ 
mp/ma 
mgfm’ 
mu/m’ 

__ 
-. 
__ 
__ 
__ 
__ 
__ 
__ 
_. 

m@g-day 
-_ 
__ 
-. 

NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA __ 
NA -- 
NA __ 
NA __ 
NA __ 

Iazard ‘0s All Exposure Koutesl hways t 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

- ~~ 
__ 
__ 
__ 
__ 
__ 
_. 
__ 
__ 
_- 

7.68-07 
__ 
__ 
__ 

7.68-07 - 
7.6&07 - 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 
NOTES: 
EPC - Exposure Point Concentration 
NA Toxicity criterion not available 
__ Not applicable. 

mr$g - milligram per kilogram 
mg/m’ _ milligram per cubic meter 
mgikg-day - milligram per kilogram per day 

Resident-! i-T-N-1 I? 1 6/11/2002 



TABLE 1.52 RME 
CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Receptor Population: Residents 
Receptor Age: Young Child 

3xposure 
Route 

Chemical 
of Potential 

Concern 

tgestion Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(Total) 

rermal Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
h-on 
Manganese 
Thallium 

(Total) 

NOTES: 
r.n,- P__- ^ .̂. -_ n^:._. P^_^ .̂. ._^. :̂ - 
CTL - cnp”““lc rvllll L”IILcIIII*LI”II 

NA -Toxicity criterion not available. 
__ - Not applicable. 

- - 
Medium Medium 

EPC EPC 
Value Units 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.01 I 
0.03 
67.1 
0.45 

0.0057 

- 
ma 
mg/L 

m@- 
NJ- 
mglL 
mg/L 
mg/L 
mH- 
m@- 
mg/L 
mgn 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
61.7 
0.45 

0.0057 

- 

- 
Route 
EPC 

Value 

- 
0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.1 
0.45 

0.0057 

- 

I 

- 

- 
Route 
EPC 
Units 

- 
mg/L 
mglL 

m& 
mgk 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
wfl. 
m@- 

m@ 
mg/L 

m@ 
mglL 
mg/L 
mg/L 
m@ 
mgk 
mg/L 
mg/L 
mg/L 

- 

-__n -_:,I:^_^-_ -__,:.__ 
Lfl&:lL - rllllllglallr pu 11w1 

mg/kg-day - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference Reference Reference 
Dose (2) Dose Units Concentration 

2.28-04 
1 .OE-03 
6.7E-05 
I .4E-04 
l.lE-06 
2.88-03 
7.OE-04 
1.9E-03 

4.3E+OO 
2.9E-02 
3.6E-04 

mg/kg-day 
mglkg-day 
mgfkg-day 
mh-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 

3.OE-03 
I .OE-02 

NA 
2.OE-02 
1.3E-0.5 
5.OE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4E-02 
6.68-05 

- 
mg/kg-day 
mgikg-day 

-- 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 

mg/kg-day 

-- 
_- 
__ 
__ 
-- 
-- 
-- 
-- 
-_ 
__ 
-- 

7.5E-06 mg/kg-day 2.88-03 mg/kg-day -- 
1..5E-05 mg/kg-day 2.OE-03 mg/kg-day __ 
1.6E-05 mg/kg-day NA _- -- 
1.6E-05 mg/kg-day 1.6E-02 mg/kg-day -- 
9.7E-08 mg/kg-day 9.4E-06 w&-day __ 
2.3E-05 mg/kg-day 2.5804 mg/kg-day __ 
1.2E-06 mg/kg-day 8.OE-06 mg/kg-day __ 
3.2E-06 mg/kg-day I .2E-04 mglkg-day -- 
7.1 E-03 mg/kg-day 4.58-02 mg/kg-day __ 
4.78-05 mg/kg-day 9.68-04 w&day -- 
6.OE-07 mg/kg-day 9.9E-06 mg/kg-day -- 

- - 
:x Across I Exposure 1 utesffathways 

Reference 
Concentration 

Units 

-- 
-_ 
__ 
__ 
-_ 
__ 
-- 
_- 
__ 
-- 
-- 

__ 
-- 
-- 
_- 
__ 
-_ 
-- 
__ 
-_ 
-_ 
-_ 

Hazard 
Quotient 

7.2E-02 
1 .OE-01 

-- 
7.OE-03 
8.28-02 
5.6E+OO 
1.8E+OO 
6.4E+OO 
1.4E+Ol 
1.2E+OO 
5.5E+OO 
3.5E+Ol 

2.7E-03 
7.5E-03 

__ 

I .OE-03 
1 .OE-02 
9.1E-02 
1.5E-0 1 
2.68-02 
I .6E-01 
4.98-02 
6.1E-02 
5.5E-01 - 
3.6E+Ol 
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ingestion Acetone 
Toluene 
Xylenes, total 

(Total) 

Dermal Acetone 
Toluene 
Xylenes, total 

(Total) 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Medium Medium 
EPC EPC 

Value Units 

0.0056 mg/L 
0.0027 WJ- 
0.0035 mgk 

+ 

0.0056 mg/L 
0.0027 mg/L 
0.0035 mg/L 

TABLE 15.3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

0.0056 mg/L 
0.0027 mg/L 
0.0035 mglL 

0.0056 m& 
0.0027 mg/L 
0.0035 mg/L 

M 6.48-06 mgikg-day 1 .OE-01 
M 3.1 E-06 mg/kg-day 2.OE-01 
M 4.OE-06 mg/kg-day 2.OE+OO 

M 2.OE-07 mglkg-day 8.3E-02 
M 7.88-06 mgikg-day I .6E-01 
M 2. I E-05 m&g-day 1.8E+OO 

Total Hazard Index Across , 

Reference 

I 

Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

I I Units 

mg/kg-day _- 

1 Exposure Routes/Pathways 

-- 1.2E-05 
6.28-05 

p?iEzT 

mg& - milligram per liter 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 1.5.4 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (I) 

Intake 
(Non-Cancer) 

10 w& 10 mg/kg M NA -- -- 
2.8 w&z 2.8 mgb M NA -- -- __ 
40 mgk 40 w&2 M NA __ __ -_ 

11,600 mg/kg 11,600 m@g M NA -- -- -- 

I .8E-05 
4.98-06 
7.OE-05 
2.OE-02 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

10 w&z 10 w3% M 4.9E-07 w%-day NA -- -- -- 
2.8 m&z 2.8 w& M 1.9E-06 mglkg-day NA __ __ __ 
40 mb% 40 m&z M 2.7E-05 mg/kg-day + NA -- __ _- 

11,600 mgb 11,600 m&g M 5.78-04 mgikg-day NA __ _- __ 

I 
Total Hazard II lex Across All Exposure Routes/Pathways 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

Intake 
(Non-Cancer) 

Units 

Reference Reference 
Dose (2) Dose Units 

Reference 
Concentration 

Reference 
Concentration 

Units 

Ingestion 2-Methylnaphthalene 
Aroclor-1248 
Aroclor- I260 
Diesel Range Organics 

(Total) 

Dermal 2-Methylnaphthalene 
Aroclor- 1248 
Aroclor- 1260 
Diesel Range Organics 

(Total) 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

Hazard 
Quotient 

-- 
_- 

_- 
-- 
-- 

I 
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Receptor Population: Residents 

Indeno(l,2,3-cd)pyrene 

Chlordane, gamma- 

Gasoline Range Organics 
Diesel Range Organics 

Medium 
EPC 

Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

Route 
EPC 

Value 

I .96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 
0.201 
470 
1.22 
3.49 

2,260 
0.31 

TABLE7.5.lA CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

EPC 
Selected 

for Hazard 
‘alculation (I) 

Intake 
(Non-Cancer) 

M 8.4E-06 
M 2.9E-04 
M 1.3E-04 
M 1.7E-04 
M 8.OE.05 
M 1.3E-05 
M 4.lE-04 
M G.OE-06 
M 1 .OE-03 
M 3.8E-05 
M 2.28-06 
M l.lE-03 
M 1.3E-05 
M 2.1 E-04 
M 2.58-04 
M 1.4E-06 
M 9.4E-05 
M 1.9E-05 
M 6.4E-06 
M 4.2E-06 
M 2.3&04 
M 8.9E-07 
M 2.OE03 
M 5.2E-06 
M 1.5E-05 
M 9.7E-03 
M 1.3E-06 

Intake 
Non-Cancer) 

units 

mglkg-day 
@kg-day 
q/kg-day 
mg/kg-day 
mgikg-day 
q/kg-day 
mg/kg-day 
q/kg-day 

w&-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mgikg-day 
mg!kg-day 

WW-Jay 
mglkg-day 
mgikg-day 
mgtkg-day 

%&-day 
@kg-day 

W%-day 
q/kg-day 
@kg-day 
mg&g-day 
mgikg-day 

w$wW 

- 
Xeference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.0&02 

NA 
5.0&04 
S.OE-04 
S.OE-05 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 

4.OG04 
3.OE-04 
3.oFf01 
6.68-05 

Reference Reference 
Dose Units Concentration 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 

wWW 
-_ 

mgikg-day 
ll@kg-day 

__ 

mg&g-day 
mg/kg-day 

Ww% 
w@W 
mg/kg-day 

_- 

mg/kg-day 
__ 
__ 
-- 

wh-day 
mg/kg-day 

&k-W 
q/kg-day 

_. 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
_- 
-- 
__ 
_- 
__ 
_- 
__ 
__ 
_- 
__ 
__ 
__ 

Reference 
Concentration 

units 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
.- 
__ 
__ 
__ 
__ 
-_ 
__ 
__ 
_- 
__ 
__ 

Hazard 
Quotient 

-_ 
__ 
_- 
-- 
-~ 
__ 
__ 
__ 

2.6&02 
__ 

l.lE-04 
3.6&02 

__ 
4.lE-01 
5.OE-01 
2.7B02 
1.9E-01 
l.SE+OO 

-_ 

2.1E-01 
__ 
_- 
-_ 

1.3E-02 
S.OE-02 
3.2E-02 
2.OE-02 
3.OE+oO 



TABLE 7.5.1A CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LETEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 
Receptor Population: Residents 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

NOTES, -, 
EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
_- _ Not applicable. 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.510 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLWA 

Receptor Population: Residents 

Indeno(l,Wcd)pyrene 

Z-Methylnaphthalene 

Indeno(l,2,3xd)pyrene 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgkg - milligram per kilogram 
mgkg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Resident-C -N-OD Pa: II 112002 



TABLE 7.5.laA CT 

r 
Receptor Population: Residents 
IReceptor Age: Young Child 

Sxposure 
Route 

Chemical 
of Potential 

Concern 

- 
Medium 

EPC 
Value 

lhalation 2-Methylnaphthalene 1.96 
Benzo(a)anthracene 69.0 
Benzo(a)pyrene 30.5 
Benzo@)fluoranthene 40.9 
Benzo(k)tluoranthene 18.7 
Carbazole 3.16 
Chrysene 96.0 
Dibenz(a,h)anthracene 1.41 
Ruoranthene 243 
Indeno(l,2,3cd)pyrene 8.79 
Naphthalene 0.525 
Pyrene 250 
4,4’-DDD 3 
Chlordane, alpha- 48 
Chlordane, gamma- 58 
Dieldrin 0.32 
Heptachlor 22 
Heptachlor Epoxide 4.5 
Aroclor- 1248 1.51 
Aroclor-1254 0.975 
Aroclor- 1260 54.6 
Gasoline Range Organics 0.207 
Diesel Range Organics 470 
Antimony 1.22 
Arsenic 3.49 
Iron 2,260 
Thallium 0.31 

(Total) - 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Resident-CT. SST-N-I 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY 

SITE 84 (BUILDlNG 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

- 
Route 
EPC 

Value 

1.48&09 
5.238-08 
2.318-08 
3.lOE-08 
1.41&0X 
2.39B09 
7.27&08 
1.07E-09 
1.848-07 
6.668-09 
3.988-10 
1.89&07 
2.27&09 
3&E-08 
4.39B08 
2.42&10 
1.678-08 
3.41B09 
1,14E-09 
7.39&10 
4.13E-08 
lS7B10 
3.56E-07 
9.25B10 
2.65B09 
1.71E-06 
2.32E-10 

Route 
EPC 
units 

mgfm’ 
mg/m’ 
mgfm’ 
mdm’ 
mplm’ 
mglm’ 
m&n’ 
mp/m’ 
mdm’ 
mglm’ 
ma/m’ 
Mm’ 
mplm) 
ma/m’ 
mg/m’ 
mum’ 
mR/m) 
Wm’ 
mg!m’ 
mgjm’ 
Mm’ 
mg!m’ 
mg/m’ 
mg/m’ 

m&n’ 
Mm’ 
mgim’ 

mgikg - milligram per kilogram 
mg/m’ - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

EPC 
Selected 

for Hazard 
Calculation (1) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

TOI 

Intake 
(Non-Cancer) 

9.5E-10 
3.4&08 
1.5E-08 
2.OE-08 
9.1E-09 
l .SE-09 
4.78-08 
6.9E10 
1.2&07 
4.3B09 
2.6E-10 
1.2E-07 
1.5E09 
2.3508 
2.88-08 
1.6E-10 
l.lE-08 
2.2&09 
7.3E-IO 
4.7E-10 
2.6E-08 
l.OE-10 
2.38-07 
5.9E-10 
1.7E-09 
l.lE06 
lSE-10 

hazard Index I 

Intake 
(Non-Cancer; 

Units 

mg/kg-day 

w&-day 
mg/kg-day 
mg/kg-day 

%kz-day 
wk-day 
mg&g-day 
mgikg-day 
mgikg-day 

WQ-day 
mgikg-day 

mdk6-day 
Wk+v 
mglkg-day 
mgikg-day 
mg/kg-day 

w%-day 
mg/kg-day 

@%-day 
@k-day 
m@wQ 
mdk6-day 
mgikg-day 

w&-day 
mgikg-day 

WQ-day 
WWW 

ross All Expo 

- 
ieferena 
Dose (2) 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE02 
NA 

8.6B04 
3.OE-02 

NA 
2.OE-04 
2.OE-04 
S.OE-05 
S.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 
3 Routes/ 

Reference 
Dose Units 

_- 
_- 
__ 
__ 
__ 
__ 
__ 
_- 

m&day 
_- 

m&g-day 

mg/kHv 
_- 

m&-day 

mg/kg-day 
mg/kg-day 
mgikg-day 
mglkg-day 

-_ 

%&-day 
__ 
_- 
__ 
__ 
-” 
_- 
_- 

- 
hways 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 
NA 
NA 

7.OE-04 
7.OE-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

units 

__ 
-_ 
__ 
__ 
.- 
__ 
__ 
-- 
-_ 
-_ 

mg/fi -_ 
-. 

mg/m3 
mg/m3 

__ 
__ 
__ 
__ 
__ 
_. 
__ 
__ 
__ 
__ 
__ 
__ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
Quotient 

__ 
__ 
__ 
_- 
__ 
-_ 
__ 
-_ 

3.OE-06 
-- 

3.OE-07 
4.OE-06 

__ 

1.2E-04 
I .4E-04 
3.1E06 
2.1EO5 
I .7E-04 

__ 

2.4B05 
_- 
-_ 
__ 
__ 
__ 
_- 
_- 

4.8E-04 
4.88-04 - 
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/Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Residents 
IReceptor Age: Young Child 

lhalation 2-Methylnaphthalene 57.9 
Benzo(a)anthracene 4.16 
Benzo(a)pyrene 2.48 
Benzo@)fluoranthene 2.81 
Benzo(k)fluoranthene 1.78 
Carbazole 0.95 
Chrysene 6.7 
Dibenz(a,h)anthracene 0.695 
Indeno(l,2,3-cd)pyrene 1.72 
Dieldrin 0.052 
Aroclor- 1260 95.6 
Arsenic 5.26 
Iron 2.341 

(Total1 

NOTI - 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg _ milligram per kilogram 
mg/m” _ milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

- 
Medium 

EPC 
Value 

- 
Medium 

EPC 
units 

TABLE 7.5.laB CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEJJNE 
JACKSONVILLE, NORTH CAROLINA 

Route 
EPC 

Value 

4.39E-08 
3.618-09 
1.888-09 
2.13509 
1.35E-09 
7.20E-IO 
5.088-09 
5.278-10 
1.30E-09 
3.94E-1 I 
7.24E-08 
3.98&09 
1.78&06 

Route 
EPC 
units 

mp/ms 
mg/m’ 
m.g/m” 
mglm’ 
mF/m’ 
m.r$ms 
mg/m’ 
mg/m’ 
rnE/rn’ 
mJm3 
m~lm” 
mp/m’ 
mEl/m’ 

EPC 
Selected 

for Hazard 
Calculation (I) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

intake 
Non-Cancer) 

2.8E-08 
2.3E-09 
1.2E-09 
1.4E-09 
8.6E-10 
4.6E-IO 
3.38-09 
3.4E-10 
8.3E-10 
2.5E-11 
4.6E-08 
2.6E-09 
l.lE-06 

Hazard Index 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 

wkz-day 
mg/kg-day 
mgikg-day 

WQ-day 
mg/kg-day 
mgikg-day 

mg/kg-day 
wQ-day 
mg/kg-day 

ieference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OE-05 
NA 
NA 
NA 

ross All Exposure Routes/ 

Reference 
Dose Units 

__ 
__ 
-_ 
__ 
__ 
__ 
__ 
_- 
__ 

mdkg-day 
__ 
._ 
__ 

hways 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

units 

__ 

__ 
__ 
__ 
_- 
_- 
_. 
__ 
__ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

- 
I 

1 

- 
Hazard 
Quotient 

-_ 
__ 
__ 
__ 
-_ 
__ 
_- 
-- 
__ 

5.1 E-07 
-_ 
-- 
__ 

5.1E-07 - 
5.1E-07 - 
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TABLE 7.5.2 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Intake 
Non-Cancer) 

Reference 
Dose (2) 

Reference 
Dose Units 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
Quotient 

Medium 
WC 

Value 

- 
0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

0.0034 
0.016 

o.OCJ105 
0.0022 

O.OOilO167 
0.044 
0.01 I 
0.03 
67.7 
0.45 

0.0057 

Route 
EPC 

Value 

- 
0.0034 
0.016 

0.00105 
0.0022 

O.oMw)167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

EPC 
Selected 

for Hazard 
lalculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
:Non-Cancer) 

Units 

l .SE-04 Wk-day 
6.8&04 mgikg-day 
4.5E-05 W&-day 
9.4E-OS mg/kg-day 
7. I E-07 w&-day 
I .9E-03 %&-day 
4.78-04 mg/kg-day 
1.3E-03 w&-day 

2.9E+OO w&-day 
1.9E-02 mg/kg-day 
2.48-04 m&-day 

6.OE-06 mglkg-day 
1.2E-05 mg/kg-day 
1.3E-05 W%-W 
I.3505 mWday 
7.8808 mg/kg-day 
1.8E-05 mgikg-day 
9.3807 mgikg-day 
2.5s06 mg/kg-day 
5.7&03 WkW 
3.8B05 mg/kg-day 
4.8&07 mg/kg-day 

.otul 

3.OE-03 
I.OE-02 

NA 
2.OE-02 
1.3E-05 
5.oE-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4E-02 
6.6&05 

w&-day 
mgikg-day 

-_ 

mg/kg-day 

WWW 
m&-dw 
mg/kg-day 

w&-day 
mglk/kg-day 
mgikg-day 
mg/kg-day 

4.8E-02 
6.8802 

__ 

4.7E-03 
$.5E-02 
3.8EtOC 
I .2E+OC 
4.3E+OC 
9.6E+Mj 
S.OE*01 
3.7EtOC 
2.4EiOl 

2.28-03 
6.0503 

_- 

8.OE-04 
8.3E-03 
7.3&02 
1.2E-01 
2.1 E-02 
1.3E-01 
4.OE02 
4.9502 
4.4E-01 

?zz5 

__ 
__ 
. . 
__ 

2.88-03 
2.OE-03 

NA 
1.6E02 
9.4B06 
2.5E-04 
8.OE-06 
1.2E-04 
4.5&02 
9.68-04 
9.9E-06 

mg/kg-Qay 
wk-day 

__ 

mg/kg-day 
mg/kg-day 
mgikg-day 
m&/kg-day 

wh-day 
w&-day 
mdkg-day 
mg/kg-day 

Exposure 

__ 

__ 

x Across ltesffathways 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgR, - milligram per liter (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
@kg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.53 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLmA 

Receptor Population: Residents 

m: 
EPC _ Exposure Point Concentration 
NA - Toxicity criterion not available. 
_- - Not applicable. 

mg/L - milligram per liter (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mgikg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.54 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 4.5 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

NOTES, -. 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgkg - milligram per kilogram 
mgkg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 7.6.1 A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Surface Soil 

Receptor Population: Construction Workers 

zxposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

tgestion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fIuoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthcne 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-I 248 
Aroclor- I254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallimn 

(total) 

1.96 mg/kg 1.96 
69.0 mg@ 69.0 
30.5 mgh 30.5 
40.9 w&s 40.9 
1 a.7 mg% 18.7 
3.16 mg/kg 3.16 
96.0 mg/kg 96.0 
1.41 mgh 1.41 
243 mg/kg 243 
8.19 m&g 8.79 

0.525 mg% 0.525 
250 w&g 2.50 

3 mgncg 3 
48 mg/kg 48 
58 wb 58 

0.32 mgk 0.32 
22 mg% 22 
4.5 mg@ 4.5 
I.51 mglkg 1.51 

0.975 mg& 0.975 
54.6 w/kg 54.6 

0.207 w+g 0.207 
470 mgkz 470 
I .22 w&z 1.22 
3.49 wb 3.49 

2,260 wb 2,260 
0.3 1 mg& 0.31 

mg/kg 

wk 
w#g 
wh 
mg/kg 
@kg 
w& 
w@ 
@kg 
mk& 
w@ 
mg/kg 

mgh 
mgh 
Wkg 
Wk 
mgkg 
wh 
miz@ 
wh 
mgb 
w/kg 
w% 
mgb 
mg/kg 
mg/kg 
mg/kg 

M 9.2E-06 mg/kg-day NA __ -- -- -- 

M 3.2E-04 mg/kg-day NA __ __ __ _- 

M I .4E-04 mg/kg-day NA -- __ __ __ 

M 1.9E-04 mgikg-day NA __ -- -- __ 

M 8.8E-05 mg/kg-day NA __ -- __ -- 

M 1.5E-05 mg/kg-day NA _- __ __ __ 

M 4SE-04 mg/kg-day NA -- -- _- -_ 

M 6.68-06 mg/kg-day NA __ -- -_ -- 

M l.lE-03 mg/kg-day 4.OE-02 mg/kg-day __ __ 2.98-02 
M 4.1E-05 mg/kg-day NA -_ __ -- __ 

M 2.5E-06 mg/kg-day 2.OE-02 mg/kg-day __ __ 1.2E-04 
M 1.2E-03 mg/kg-day 3.OE-02 mg/kg-day __ -- 3.9E-02 
M 1.4E-05 mglkg-day NA __ -_ -- __ 

M 2.38-04 mgikg-day S.OE-04 mg/kg-day __ __ 4.5E-01 
M 2.7E-04 mg/kg-day 5.OE-04 mg/kg-day __ __ 5.4E-01 
M 1 SE-06 mg/kg-day .S.OE-05 mg/kg-day -- __ 3.OE-02 
M 1 .OE-04 mg/kg-day 5.OE-04 mg/kg-day __ __ 2.1E-01 
M 2.1 E-05 mg/kg-day 1.3E-05 mg/kg-day __ -_ 1.6E+OO 
M 7.lE-06 mglkg-day NA __ __ -- _- 

M 4.6E-06 mg/kg-day 2.OE-05 mg/kg-day _- __ 2.3E-01 
M 2.6E-04 mg/kg-day NA __ -_ -_ __ 

M 9.7E-07 mg/kg-day NA -- __ __ __ 

M 2.28-03 w&-day NA __ _- __ _- 

M 5.7E-06 mg/kg-day 4.OE-04 mgikg-day -- __ 1.4E-02 
M 1.6E-05 mg/kg-day 3.OE-04 mg/kg-day -- __ 5.5802 
M l.lE-02 mg/kg-day 3.OE-01 mg/kg-day __ __ 3.58-02 
M 1.4E-06 mg/kg-day 6.68-05 mg/kg-day __ __ 2.2E-02 

3.3E+OO 
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TABLE 7.6.1 A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LJZJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Construction Workers 
Recentor Am: Addr _.___ ._. . _ ._--.. I, 

Zxposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

ermal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- I248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Tnaiiium 

(Total) 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
,, e. U.31 

w/kg 1.96 mg@ 
mg/kg 69.0 mgh 
mg/kg 30.5 mg/kg 
mgh 40.9 m& 
mgnCg 18.7 W&2 
mg/kg 3.16 mg/kg 
mg/kg 96.0 mg/kg 
w&z 1.41 mg@ 
w&z 243 mpncg 
mgb 8.79 m@g 
mg/kg 0.525 wh 
Wk3 250 m@g 
mgncg 3 w& 
mg/kg 48 mg/kg 
m&2 58 mg/kg 
w& 0.32 w% 
m@g 22 w&z 
mg% 4.5 m&t 
m@g 1.51 mg% 
mgb 0.975 mgM 
mgh 54.6 w&t 
IwQ 0.207 WQ 
w&2 470 mf#g 
mg/kg 1.22 mgb 
mkY@ 3.49 m&z 
mg/kg 2,260 w/kg 
mgiKg 0.3 i lllgillg 

M 1.3E-07 mg/kg-day NA __ -- __ -- 

M 5.88-05 mglkg-day NA __ -- -_ _- 

M 2.6E-05 mg/kg-day NA -- -- __ __ 

M 3.4E-05 mg/kg-day NA _- _- __ -_ 

M l .GE-05 mg/kg-day NA -- -- __ -_ 

M 2.7E-06 mglkg-day NA -- -_ -- -- 

M 8.lE-05 mg/kg-day NA -- _- __ -_ 

M 1.2E-06 mglkg-day NA __ -- -- __ 

M 1.6E-05 mg/kg-day I .2E-02 mg/kg-day -- __ 1.3E-03 
M 7.48-06 mgikg-day NA __ __ -- -- 

M 3.4E-08 mg/kg-day 1.6E-02 mg/kg-day -- _- 2.1 E-06 
M I .6E-OS mg/kg-day 9.3E-03 mg/kg-day __ __ 1.7E-03 
M 1.9E-07 mg/kg-day NA -- _- __ -- 

M 1.2E-05 mg/kg-day 4.OE-04 mg/kg-day -- _- 3.IE-02 
M 1 SE-05 mgfkg-day 4.OE-04 mgikg-day __ __ 3.7E-02 
M 2.1 E-OS mg/kg-day 2.58-05 mg/kg-day __ __ 8.3E-04 
M 1.4E-06 mg/kg-day 3.6&04 mg/kg-day -- __ 3.9E-03 
M 2.98-07 mg/kg-day 9.4E-06 mg/kg-day __ __ 3.IE-02 
M 1.4E-06 mg/kg-day NA __ -_ __ -_ 

M 8.8B07 mg/kg-day 1.8E-05 mg/kg-day _- -- 4.9E-02 
M 4.9E-05 mg/kg-day NA __ -- __ -_ 

M I .3E-08 mg/kg-day NA __ __ __ __ 

M 3.OE-05 mg/kg-day NA __ __ -- -- 

M 7.9E-09 mg/kg-day S.OE-06 mg/kg-day -- -_ 9.9E-04 
M 6.88-07 mg/kg-day 1.2E-04 mg/kg-day -- __ 5.58-03 
M 1 SE-05 mg/kg-day 4.5E-02 mg/kg-day __ __ 3.2E-04 
M 2.OE-09 . ..-n._ _I_.. ,,,&y:‘“gvuq 9.9E-O; --“-- A^.’ ? l-II2 nn ulg’“g-Udy -- __ &.“b-V-7 

1.6E-01 
Tntnl Haxwd Tndm Armw All Ernn~~re RnutedPathwavs I 

d 
NOTES. -. 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

.-.-. ._----_ ..--.. ..-. 111 . ..-.. r---.- _._- .__._ - . -,_ I’ ~~ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 7.6. IS RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

lScenario Timeframe: Future 

Zxposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (I) 

tgestion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysenc 
Dibenz(a,h)anthracene 
indeno( 1,2,3cd)pyrene 
Dieldrin 
Aroclor-I 260 
Arsenic 
Iron 

(total) 

termal 2-Methylnaphthalene 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-I 260 
Arsenic 
Iron 

(Total) 

NO1‘ES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

57.9 wb 57.9 mg@ 
4.76 w&z 4.76 w&z 
2.48 wi& 2.48 mgh 
2.81 w& 2.81 w/kg 
1.78 w@ I .7x w% 
0.95 mg% 0.95 mg’kg 
6.7 m&s 6.7 mb% 

0.695 mgk3 0.695 mg/kg 
1 .I2 wks 1 .I2 wb 

0.052 mi& 0.052 wh 
95.6 m@g 95.6 m&2 
5.26 mgk3 5.26 w#g 

2,347 w&z 2,341 w&2 

57.9 We 57.9 w&2 
4.76 m&z 4.76 m& 
2.48 mg/kg 2.48 mgh 
2.81 w% 2.81 w/kg 
1.78 wb 1.78 mg& 
0.95 mg@ 0.95 w&z 
6.7 wlkg 6.7 m&2 

0.695 mgplcg 0.695 W% 
1 .I2 mgQ 1 .I2 ~Wkg 

0.052 Wkg 0.052 m& 
95.6 m&z 95.6 mid& 
5.26 mg% 5.26 Wh 

2,341 w#g 2,341 w@ 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

M 2.7E-04 mg/kg-day NA __ __ __ -- 

M 2.2E-0.5 mg/kg-day NA -- -- -- __ 

M 1.2E-05 mgikg-day NA __ __ -_ -_ 

M 1.3E-05 mgikg-day NA __ __ -- __ 

M 8.4B06 mglkg-day NA -- __ -- _- 

M 4.58-06 mg/kg-day NA __ __ __ __ 

M 3.1E-05 mg/kg-day NA __ __ __ __ 

M 3.3E-06 mg/kg-day NA __ __ __ -- 

M XlE-06 mg/kg-day NA -_ _- __ -_ 

M 2.4E-07 mg/kg-day 5.OE-OS mglkg-day _- -- 4.9B03 
M 4.5E-04 mg/kg-day NA __ __ -- __ 

M 2.5E-05 mglkg-day 3.OE-04 mg/kg-day __ __ X.28-02 
M l.lE-02 mg/kg-day 3.OE-01 mg/kg-day __ __ 3.7E-02 

1.2E-01 

M 3.7E-06 mg/kg-day NA __ __ __ -_ 

M 4.OE-06 mgikg-day NA __ _- -_ __ 

M 2.1 E-06 mg/kg-day NA -- __ _- __ 

M 2.4E-06 mglkg-day NA -_ __ __ -- 

M I .5E-06 mg/kg-day NA -_ -- __ __ 

M XOE-07 mgikg-day NA __ __ __ -_ 

M 5.6E-06 mg/kg-day NA -- __ -- __ 

M 5.8E-07 mg/kg-day NA __ __ __ __ 

M 1.4E-06 mg/kg-day NA -- -- -- -- 

M 3.4E-09 mg/kg-day 2.5E-05 w&-day __ __ 1.3E-04 
M X.68-05 mg/kg-day NA __ -- -_ -_ 

M 1 .OE-06 mg/kg-day 1.2E-04 mg/kg-day -- __ 8.3E-03 
M 1.5E-05 mgikg-day 4.5E-02 mglkg-day __ -- 3.4E-04 

X.XE-03 
-( Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 7.6.laA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Exposure Pomt: Fugattve dust 
Receptor Population: Construction Workers 

,, 

!xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotienr 

for Hazard Units Units 
Calculation (I) 

thalation 2-Methylnaphthalene 1.96 mdk 1.48E-09 m.g/m’ R 9.6E-I 1 mg/kg-day NA __ NA __ __ 

Benzo(a)anthracene 69.0 wb 523E-08 mglm’ R 3.4E-09 mg/kg-day NA -- NA _- __ 

Benzo(a)pyrene 30.5 m&3 2.31&08 m&n’ R 1 .SE-09 mglkg-day NA __ NA -- __ 

Benzo(b)fluoranthene 40.9 mgkz 3.10E-08 ma/m’ R 2.OE-09 mg/kg-day NA -_ NA __ -_ 

Benzo(k)fluoranthene 18.7 m&s 1.41E-08 m,g/m3 R 9.2E-10 mg/kg-day NA -_ NA -- __ 

Carbazole 3.16 m&t 2.398-09 mg/m’ R l.bE-IO mg/kg-day NA _- NA __ -- 

Chrysene 96.0 w@ 7.27E-08 mum3 R 4.78-09 mglkg-day NA -_ NA __ _- 

Dibenz(a,h)anthracene 1.41 mgncg 1.07E-09 mn/m’ R 7.OE-11 mg/kg-day NA __ NA __ -- 

Fhtoranthene 243 mk% 1.84E-07 mglm’ R 1.2E-08 mgikg-day 4.OE-02 mg/kg-day NA -- 3.OE-07 
Indeno( 1,2,3cd)pyrene 8.79 mgncg 6.668-09 mglm’ R 4.3E-10 mgikg-day NA -- NA __ __ 

Naphthalene 0.525 m&2 3.988-10 mgtm’ R 2.6E- I I mg/kg-day 8.68-04 mg/kg-day 3.OE-03 mg/m3 3.OE-08 
Pyrene 250 mgk4 1.89&07 mglm’ R 1.2E-08 mglkg-day 3.OE-02 mg/kg-day NA __ 4.1E-07 
4,4’-DDD 3 w&s 2.27E-09 mglm’ R l.SE-IO mg/kg-day NA -- NA _- __ 

Chlordane, alpha- 48 mg/kg 3.648-08 m.g/m’ R 2.4E-09 mg/kg-day 2.OE-04 mglkg-day 7.OE-04 mg/m3 1.2E-05 
Chlordane, gamma- 58 mk+g 4.39E-08 m,g/m’ R 2.9E-09 mg/kg-day 2.OE-04 mg/kg-day 7.OE-04 mglm3 1.4E-05 
Dieldrin 0.32 wb 2.42E-10 mgim’ R 1.6E-11 mg/kg-day 5.OE-05 mg/kg-day NA __ 3.2E-07 
Heptachlor 22 w&3 1.678-08 mgim’ R l.lE-09 mg/kg-day 5.OE-04 mg/kg-day NA -- 2.2E-06 
Heptachlor Epoxide 4.5 mk+g 3.41E-09 mg/m3 R 2.2E-10 mglkg-day 1.3E-05 mg/kg-day NA _- 1.7E-05 
Aroclor-I 248 1.51 mgkz 1.14E-09 mg/m3 R 7.4E-1 I mg/kg-day NA __ NA __ _- 

Aroclor- 1254 0.975 m@g 7.39E-10 mglm’ R 4.8E-1 I mg/kg-day 2.OE-05 mg/kg-day NA _- 2.4E-06 
Aroclor- 1260 54.6 m&z 4.13E-08 mg/m’ R 2.7E-09 mg/kg-day NA _- NA _- -- 

Gasoline Range Organics 0.207 mg/kg l..57E-10 mg/m’ R l.OE-11 mg/kg-day NA __ NA __ -- 

Diesel Range Organics 470 mgb 3.56E-07 mglm’ R 2.3E-08 mg/kg-day NA -- NA _- __ 

Antimony I .22 mgb 9.25E-10 mg/m’ R 6.OE-11 mg/kg-day NA _- NA __ __ 

Arsenic 3.49 m&z 2.658-09 mgim’ R 1.7E-10 mg/kg-day NA -- NA -_ _- 

Iron 2,260 mg& 1.7 I E-06 mn/m’ R l.lE-07 mglkg-day NA __ NA -- _- 

Thallium 0.31 mg/kg 2.32E-10 mglm’ R 1.5E-11 mgkg-day NA -- NA __ _- 

(Total) 4.9E-05 
if-am 

NOTES: 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
NA -Toxicity criterion not available. mg/m’ - milligram per cubic meter (2) Specify if subchronic. 
-- - Not applicable. mg/kg-day - milligram per kilogram per day 
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TABLE 7.6.laB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

IScenario Timeframe: Future 

!xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

lhalation 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Dicldrin 
Aroclor- 1260 
Arsenic 
Iron 

(Total) 

NOTES. -I 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
_- - Not applicable. 

51.9 w& 4.39&08 ma/m3 R 2.88-09 mglkg-day NA __ NA __ __ 

4.76 w&7 3.61E-09 mg/m3 R 2.3E-10 mg/kg-day NA __ NA -- -_ 
2.48 m&z 1.88B09 mglm3 R 1.2E-10 mg/kg-day NA __ NA __ _- 
2.81 w/kg 2.13E-09 mglm’ R 1.4E-10 mgikg-day NA __ NA -- -- 
1.78 w% 1.3SE-09 mg/m3 R 8.8E-11 mg/kg-day NA -_ NA __ __ 

0.95 w&s 7.20E-10 mglm’ R 4.7E-11 mg/kg-day NA -_ NA __ _- 
6.1 wks 5.088-09 mglm’ R 3.3E-10 mg/kg-day NA __ NA __ __ 

0.695 mg% .5.27E-10 mg/m3 R 3.4E-11 mg/kg-day NA __ NA __ __ 
I .72 w&z 1.30E-09 mg/m3 R ESE-I 1 mg/kg-day NA -- NA __ -- 

0.052 w% 3.94E-11 mg/m’ R 2.6E-12 mg/kg-day S.OE-OS mg/kg-day NA __ 5.1E-08 
95.6 w&z 7.248-08 mg/m’ R 4.78-09 mg/kg-day NA -_ NA __ -_ 
5.26 w&g 3.98E-09 mg/m3 R 2.6E-10 mg/kg-day NA -- NA _- __ 

2,347 w3b 1.788-06 mg/m3 R 1.2E-07 mg/kg-day NA -- NA -- -- 
S.lE-08 

Tota ;[A azar n ex cross 

mg/kg - milligram per kilogram (1) 
mg/m3 - milligram per cubic meter 

Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

mg/kg-day - milligram per kilogram per day 
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TABLE 1.6.2A RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenarto Ttmetrame: Future 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

tgestion 2-Methylnaphthalene 0.573 
Benzo(a)anthracene 0.199 
Benzo(a)pyrene 0.194 
Benzo(b)fluoranthene 0.217 
Benzo(k)fluoranthene 0.137 
Bis(2-chloroethoxy)methane 0.05 12 
Carbazole 0.0845 
Chrysene 0.209 
Dibenz(a,h)anthracene 0.0758 
Indeno( 1,2,3-cd)pyrene 0.145 
Naphthalene 0.226 
Chlordane, alpha- 1.22 
Chlordane, gamma- 1.65 
Heptachlor 0.155 
Heptachlor Epoxide 0.0161 
Aroclor- 1248 0.318 
Aroclor- 1254 0.333 
Aroclor- 1260 5.61 
Gasoline Range Organics 580 
Diesel Range Organics 5,500 
Arsenic 1.11 
Iron 2,754 
Thallium 0.405 

(Total) 

@kg 0.573 

mg/kg 0.199 

m&g 0.194 

mg/kg 0.217 

wdk 0.137 

@kg 0.0512 

w&s 0.0845 

w&s 0.209 

mg/kg 0.0758 

mg/kg 0.145 

mg/kg 0.226 

wdkg 1.22 

mg/kg 1.65 

mdkg 0.155 

w&t 0.0161 

mg/kg 0.318 

mg/kg 0.333 

Wkg 5.61 

@kg 580 

wk 5,500 

mg/kg 1.11 

w&s 2,754 

@kg 0.405 

@kg 
@kg 
@kg 
mg/k 
mg/kg 
mtikg 
w&z 
mg/kg 
Wkg 
m&g 
mg/kg 
mg/k 
mg/kg 
WQ 
mg/kg 
@kg 
mg/kg 
mg/kg 
@kg 
@kg 
@kg 
n-c&z 
wk 

M 2.7E-06 mg/kg-day NA -_ -_ _- -_ 

M 9.3E-07 mg!kg-day NA __ __ -- -- 

M 9.1E-07 mg/kg-day NA -_ _- -- -- 

M 1 .OE-06 mg/kg-day NA, -- -_ __ __ 

M 6.5E-07 mg/kg-day NA -- __ -- -- 

M 2.48-07 mg/kg-day NA __ __ -- __ 

M 4.OE-07 mg/kg-day NA -- -_ __ __ 

M 9.8E-07 mg/kg-day NA -- __ -- _- 

M 3.68-07 mg/kg-day NA __ __ -_ _- 

M 6.8E-07 mg/kg-day NA __ __ __ _- 

M l.lE-06 mg/kg-day 2.OE-02 mg/kg-day -_ __ 5.3E-05 
M 5.7E-06 mg/kg-day 5.OE-04 mg/kg-day _- __ l.lE-02 
M 1.78-06 mg/kg-day S.OE-04 mg/kg-day __ __ 1 .SE-02 
M 7.3E-07 mg/kg-day 5.OE-04 @k-day -- -- 1.5E-03 
M 7.5E-08 mg!kg-day 1.3E-05 mg/kg-day __ __ 5.8E-03 
M l.SE-06 mg/kg-day NA -_ __ -_ -- 

M 1.6E-06 mglkg-day 2.OE-05 mg/kg-day -- __ 7.8E-02 
M 2.6E-05 mg/kg-day NA __ -- __ __ 

M 2.7E-03 mg/kg-day NA __ __ __ -- 

M 2.6E-02 mg/kg-day NA __ -_ -- -- 

M 5.28-06 mg/kg-day 3.OE-04 mg/kg-day __ __ 1.7E-02 
M 1.3E-02 mg/kg-day 3.OE-0 1 mg/kg-day __ -- 4.38-02 
M 1.9E-06 mg/kg-day 6.6E-05 mg/kg-day -- -_ 2.9E-02 

2.OE-01 
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Exposure Medium: Subsurface Soil 

Receptor Population: Construction Workers 

lermal 2-Methylnaphthalene 
Benzo(a)anthraccne 
Bcnzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2chloroethoxy)methat 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Chlordane, alpha- 
Chlordane, gamma- 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
bon 
Thallium 

(Total: 

NOTES. -. 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

Constluc. >B-N-OD 

- - 
Medium Medium 

EPC EPC 
Value Units 

- 
Route 
EPC 

Value 

- - - 

0.573 @kg 0.573 
0.199 mg/kg 0.199 
0.194 mg/kg 0.194 
0.217 Wkg 0.217 
0.137 mg/kg 0.137 

0.0512 @kg 0.0512 
0.0845 “g/kg 0.0845 
0.209 mglkg 0.209 

0.0758 w&g 0.0758 
0.145 Wkg 0.145 
0.226 Wkg 0.226 
1.22 @kg 1.22 
1.65 w&z 1.65 

0.155 w% 0.155 
0.0161 v/kg 0.0161 
0.318 Wkg 0.318 
0.333 mg/kg 0.333 
5.61 wk 5.61 
580 @kg 580 

5,500 @kg 5,500 
1.11 m&g 1.11 

2,754 m&s 2,754 
0.405 @kg 0.405 

- - 

TABLE 7.6.2A RME 
CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

- 
Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

3.78-08 
1.7E-07 
1.6E-07 
1.88-07 
1.2E-07 
3.38-08 
7.lE-08 
1.8E-07 
6.48-08 
1.2E-07 
1 SE-08 
3.1E-07 
4.3E-07 
1 .OE-08 
1 .OE-09 
2.98-07 
3.OE-07 
5.lE-06 
3.78-05 
3.68-04 
2.lE-07 
1.8E-05 
2.6E-09 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

rota1 Hazard I 

Reference 
Dose (2) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.GE-02 
4.OE-04 
4.OE-04 
3.6E-04 
9.48-06 

NA 
1.8E-05 

NA 
NA 
NA 

1.2E-04 
4.5E-02 
9.98-06 

:x Across / 

Reference 
Dose Units 

-- 
_- 
-- 
_- 
__ 
__ 
-- 
__ 
_- 
-- 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

_- 

mg/kg-day 
__ 
__ 
_- 

mg/kg-day 
mg/kg-day 
mg/kg-day 

Exposure I 

Reference 
Concentration 

-_ 
-- 
_- 
-_ 
__ 
-_ 
__ 
-- 
-- 
__ 
-- 
-- 
-- 
__ 
-- 
-- 
__ 
__ 
__ 
__ 
__ 
__ 
-- 

utes/Pathways 

Reference 
Concentration 

Units 

-_ 
__ 
__ 
-- 
__ 
_- 
_- 
_- 
-_ 
__ 
-- 
-- 
-- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-- 

(1) Specify Medium-Spccitic (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify ifsubchronic. 

i%b 18 

Hazard 
Quotient 

-- 
__ 
_- 
__ 
-_ 
_- 
-_ 
-- 
__ 
-- 

9.1E-07 
7.8E-04 
l.lE-03 
2.8E-05 
l.lE-04 

-- 

1.7E-02 
-- 
__ 
-- 

1.7E-03 
4.OE-04 
2.68-04 
2.1 E-02 - 
2.2E-0 1 - 
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TABLE 1.6.2B RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - APTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Workers 

Exposure 
Route 

Chemical 
of Potential 

Concern 

- - - 
Medium Medium Route Route 

EPC EPC EPC EPC 
Value Units Value Units 

2-Methylnaphthalene 6.38 
Bis(2chloroethoxy)methan 0.054 
Naphthaiene 0.862 
Aroclor- 1260 27.0 
Gasoline Range Organics 580 
Diesel Range Organics 5,500 
Arsenic 1.50 
Iron 3,007 
Thallium 0.488 

- - 

mg/kg 6.38 

mg/kg 0.054 

n-&g 0.862 

mg/kg 27.0 

mg/k 580 

mg/kg 5,500 

mg/kg 1.50 

w&i 3,007 

w& 0.488 

I (Total) 

@kg 
mdkg 
w&z 
wk 
mg/k 
Wkg 
m&g 
mdk 
m&z 

rermal 2-Methylnaphthalene 
Bis(2-chloroethoxy)methan 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Tha!lium 

(Total) 

6.38 
0.054 
0.862 
27.0 
580 

5,500 
1.50 

3,007 
0.488 

Wkg 
m&g 
mg/kg 
mg/kg 
@kg 
@kg 
@kg 
mg/kg 
m&g 

- 

6.38 @kg 
0.054 mg/kg 
0.862 mg/kg 
27.0 Wkg 
580 Wk 

5,500 mg/kg 
1.50 mdkg 

3,007 m&g 
0.488 @kg 

Intake 
(Non-Cancer) 

Units 

Reference Reference 
Dose (2) Dose Units 

Reference 
Concentration 

3.OE-05 mg!kg-day 
2.5E-07 mg!kg-day 
4.OE-06 mg/kg-day 
1.3E-04 mg/kg-day 
2.78-03 mg/kg-day 
2.6E-02 mg/kg-day 
7.OE-06 mglkg-day 
1.4E-02 mg/kg-day 
2.38-06 mgPlcg-day 

- 
I 

NA 
NA 

2.OE-02 
NA 

NA 

-- 
__ 

mg/kg-day 
-- 
__ 

NA 
3.OE-04 
3.OE-01 
6.6E-05 

-- 

Nk-day 
mg/kg-day 
mg/kg-day 

__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
_- 

4.1E-07 m&kg-day NA 
3.5E-08 mg/kg-day NA 
5.68-08 mg/kg-day I .6E-02 
2.48-05 mg/kg-day NA 
3.78-05 mg/kg-day NA 
3.68-04 mg/kg-day NA 
2.9E-07 mg/kg-day 1.2E-04 
1.9E-05 mg/kg-day 4.58-02 
3.2E-09 mg/kg-day 9.9E-06 

__ -- 
__ __ 

mg/kg-day _- 
-- _- 
__ __ 
-- __ 

mg/kg-day -- 
mg/kg-day __ 
mg/kg-day ._ 

Total Hazard II ex Across i Exposure I; G rtes/Pathways 

Hazard 
Quotient 

Intake 
(Non-Cancer) 

Reference 
Concentration 

Units 

EPC 
Selected 

for Hazard 
Clalculation (11 

M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 

-- 
__ 
-- 
_- 
-_ 
__ 
-_ 
_- 
-- 

_- 
-- 

2.OE-04 
__ 
-- 
-- 

2.38-02 
4.78-02 
3.58-02 
l.lE-01 

-- 
__ 
-- 
-- 
__ 
_- 
_- 
__ 
__ 

__ 
-- 

3.58-06 
_- 
__ 
__ 

2.48-03 
4.3E-04 
3.2E-04 
3.1E-03 - 
l.lE-01 - 

NOTES. -, 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

mglkg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
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TABLE 1.6.2aA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Construction Workers 

rhalation 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2chloroethoxy)methane 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( I ,2,3cd)pyrene 
Naphthalene 
Chlordane, alpha- 
Chlordane, gamma- 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available 
_- - Not applicable. 

Construct &N-I 

- 
Medium 

EPC 
Value 

- 
Medium 

EPC 
Units 

- - 
0.573 m&z 
0.199 Wkg 
0.194 mg/kg 
0.217 @kg 
0.137 m&s 

0.0512 @kg 
0.0845 mg/kg 
0.209 m&g 

0.0758 mg/kg 
0.145 mgncg 
0.226 mg/kg 
1.22 mg/Q 
1.65 m&g 

0.155 mg/kg 
0.0161 mgnCg 
0.318 Wkg 
0.333 mg/kg 
5.61 @kg 
580 mg/kg 

5,500 mdkg 
1.11 Wkg 

2,154 @kg 
0.405 mg/kg 

- - 

- 
Route 
EPC 

Value 

- 
4.34E-10 
1.5lE-10 
1.47E-10 
1.64E-10 
l.O4E-10 
3.888-l 1 
640E-11 
1.59E-10 
5.75E-11 
l.lOE-10 
1.71E-10 
9.21E-10 
1.25E-09 
l.l7E-10 
1.22E-11 
2.41E-10 
2.52E-10 
4.258-09 
4.39E-07 
4.17E-06 
8.41E-10 
2.09E-06 
3.07E-10 

- 

- 
Route 
EPC 
Units 

- 
mn/m3 
mg/m3 
mglm’ 
m,a/m3 
mn/m3 
ma/m’ 
ma/m3 
me/m3 
mg/m3 
mg/m’ 
m.s/m3 
mg/m’ 
mn/m’ 
mg/m3 
ma/m’ 
m@m3 
ma/m’ 
ma/m3 
mrr/m3 
mr/m3 
ma/m’ 
mdm3 
mn/m’ 

- 

mg/kg - milligram per kilogram 
mg/m’ - milligram per cubic meter 

EPC 
Selected 

for Hazard 
Zalculation (1 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

Intake 
[Non-Cancer) 

2.8E-11 
9.8E-12 
9.5E-12 
l.lE-11 
6.8E-12 
2.58-12 
4.2E-12 
l.OE-11 
3.7E-12 
7.1E-12 
l.lE-11 
6.OE-11 
8.1E-11 
7.6E-12 
7.9E-I 3 
l.6E-11 
l.GE-1 I 
2.8E-10 
2.98-08 
2.7E-07 
5.5E-11 
1.4E-07 
2.OE-11 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

NA 
NA 
NA 

NA 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

NA 
NA 
NA 
NA 
NA 
NA 

8.6E-04 
2.OE-04 
2.OE-04 
5.OE-04 
1.3E-05 

NA 
2.OE-05 

NA 
NA 
NA 
NA 
NA 
NA 

Iazard Index I ross All Exposure Routes/l 

- 
Intake Reference 

(Non-Cancer) 

i 

Dose (2) 
Units 

Reference 
Dose Units 

-- 
__ 
-- 
-- 
-_ 
_- 
__ 
-_ 
__ 
__ 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

__ 

mg/kg-day 
-- 
_- 
__ 
-_ 
__ 
__ 

hways 

Reference 
Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.OE-03 
7.OE-04 
7.OE04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
Concentration 

Units 

__ 
-- 
-- 
__ 
-- 
__ 
__ 
-- 
-- 
-- 

mg/m3 
mg/m3 
mg/m3 

-- 
__ 
__ 
_- 
-- 
-- 
__ 
__ 
__ 
-- 

mg/kg-day - milligram per kilogram per day 

Pag iS 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
&otienl 

__ 
-- 
-_ 
__ 
__ 
-- 
-- 
__ 
-- 
-- 

1.3E-08 
3.OE-07 
4.1E-07 
1 SE-08 
6.1E-08 

__ 

8.2E-07 
-- 
__ 
-- 
-- 
-- 
-_ 

1.6E-06 - 
1.6E-06 - 
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TABLE 7.6.2aB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Receptor Population: Construction Workers 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
Value Units Value Units for Hazard Units Units 

Calculation (1) 

ahalation 2-Methylnaphthalene 
Bis(2chloroethoxy)methane 
Naphthalene 
Aroclor-I 260 
Gasoline Range Organics 
Diesel Range Organics 
Arsenic 
Iron 
Thallium 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

6.38 mglkg 4.83E-09 mg/m’ R 3.1E-10 mg/kg-day NA __ NA __ __ 

0.054 wk 4.09E- 11 mg/m3 R 2.7E-I 2 mg/kg-day NA __ NA -- _- 

0.862 w&s 653E-IO mn/m3 R 4.2E-I 1 mg/kg-day 8.6E-04 mg/kg-day 3.OE-03 mg/m3 S.OE-08 
27.0 mg/kg 2.05E-08 mn/m3 R 1.3E-09 mg/kg-day NA -- NA __ -- 

580 mg/kg 4.398-07 mg/m3 R 2.98-08 mg/kg-day NA -_ NA __ __ 

5,500 mgncg 4.17E-06 rn.n/rn’ R 2.7E-07 mg/kg-day NA -- NA -- -- 

1 so mg/kg 1.14E-09 mR/m3 R 7.4E-11 mg/kg-day NA -_ NA -- -_ 

3,007 mg/kg 2.28E-06 mn/m3 R I .5E-07 mg/kg-day NA -- NA -- -- 

0.488 @kg 3.70E-10 mg/m’ R 2.4E- I I mg/kg-day NA __ NA -_ -- 

5.OE-08 

dpT6Eiz Total Hazard Index Across All Exposure Routes/Pathways 

mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/m’ - milligram per cubic meter (2) Specify if subchronic. 
mg/kg-day - milligram per kilogram per day 
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Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Groundwater 
Receptor Population: Construction Workers 

lermal Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalcnc 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(Total) 

NOTES, A 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-_ - Not applicable. 

Medium 
EPC 

Value 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.01 I 
0.03 
67.7 
0.45 

0.0057 

- 
Medium 

EPC 
Units 

- 

mg/L 
WL 
mdL 
ML 
mg/L 

mg/L 
mg/L 
WL 
mg/L 
mH- 
WL 

- 

TABLE 7.6.3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Route Route 
EPC EPC 

Value Units 

EPC 
Selected 

for Hazard 
Calculation (I) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose (2) 

0.0034 mdL M 1.8E-05 mg/kg-day 2.88-03 
0.016 mg/L M 3.78-05 mg/kg-day 2.OE-03 

0.00105 WL M 3.9E-05 mg/kg-day NA 
0.0022 mg/L M 3.98-05 mg/kg-day I .6E-02 

0.0000167 mg/L M 2.48-07 mg/kg-day 9.4E-06 
0.044 mg/L M 5.6E-05 mg/kg-day 2.5E-04 
0.011 ML M 2.88-06 mg/kg-day 8.OE-06 
0.03 mg/L M 7.78-06 mg/kg-day I .2E-04 
67.7 mg/L M I .7E-02 mg/kg-day 4.5E-02 
0.45 mg/L M I .2E-04 mg/kg-day 9.68-04 

0.0057 WL M 1.5E-06 mg/kg-day 9.98-06 

mg/L - milligram per liter (I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 

rota1 Hazard II 
- 
ex Across I 

Reference 
Dose Units 

mg/kg-day 
mg/kg-day 

_- 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

Reference 
Concentration 

Reference 
Concentration 

Units 

_- 
__ 
-- 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
-- 

Hazard 
Quotient 

6.6E-03 
1.8E-02 

__ 

2.58-03 
2.5E-02 
2.2E-01 
3.6E-01 
6.38-02 
3.9E-01 
1.2E-01 
1.5E-01 
1.4E+OO - 
I .4E+OO - 
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TABLE 7.6.4 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Dermal Acetone 0.0056 mg/L 0.0056 
Toluene 0.0027 mg/L 0.0027 
Xylenes, total 0.0035 mg/L 0.0035 

(Total) 

IY”ILiO. 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

WL 
WL 
mg/L 

?.TcvrE:C. 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 

Route 
EPC 
Units 

EPC Intake Intake Reference 
Selected (Non-Cancer) (Non-Cancer) Dose (2) 

for Hazard Units 
Calculation (1) 

_- 
__ 

_- I 9.98-06 
-- 2.OE-04 mg/kg-day 

mg/kg-day _- 

Total Hazard Index Across 11 Exposure I outes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

-- 1s 
pETiT 

Reference Reference 
Dose Units Concentration 

m&Hay 

Reference Hazard 
Concentration Quotient 

Units 
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TABLE 7.6.5 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Construction Workers 
Recentor Aee: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

Dermal 2-Methylnaphthalene 10 m&N 10 w&s M 6.5E-07 mg/kg-day NA __ -- _- -_ 

Aroclor- 1248 2.8 Wkg 2.8 Wkg M 2SE-06 mg/kg-day NA _- __ -_ -- 

Aroclor- 1260 40 m&z 40 w&z M 3.6E-05 mg/kg-day NA -_ __ -- __ 

Diesel Range Organics 11,600 Wkg 11,600 @kg M 7.58-04 mg/kg-day NA __ __ -- -_ 
(Total) 

Total Hazard Index Across All Exposure Routes/Pathways 
NOTES: 
EPC Exposure Point Concentration mg/kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
NA - Toxicity criterion not available. mg/kg-day - milligram per kilogram per day (2) Specify if subchronic. 
__ - Not applicable. 
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TABLE l.l.lA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Industrial / Commercial Workers 

p%tion Z-Methylnaphthalene 
Benzo(a)anthracene 
Benz.o(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Ruoranthene 
Indeno(l,2,3xd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organ& 
Diesel Range Organ& 
Antimony 
Arsenic 
Ir0n 

Thallium 
(total 

- 
Medium 

EPC 
Value 

- 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.3 I 

- 
Route 
EPC 

Value 

I .96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
I.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

EPC 
Selected 

for Hazard 
Zalculation (1: 

Intake 
Non-Cancer) 

Intake 
:Non-Cancer) 

units 

M 9.6807 mg/kg-day 
M 3.4B0.5 mg/kg-day 
M 1 SE-O.5 wk?day 
M Z.OE-OS W%-day 
M 9.lE-06 mg/kg-day 
M 1.5E-06 mg/kg-day 
M 4.7805 wWW 
M 6.9E-07 W&-day 
M 1.2E-04 %%-day 
M 4.38-06 mg/kg-day 
M 2.68-07 mgikg-day 
M 1.2E-04 mgikg-day 
M I SE-06 w%-day 
M 2.3E-05 mg/kg-day 
M 2.8B05 mgikg-day 
M 1.6&07 W&day 
M l.lE-05 mgikg-day 
M 2.2E-06 mg/kg-day 
M 7.48-07 mglkg-day 
M 4.88-07 mg!kg-day 
M 2.78-05 mg/kg-day 
M l.OE-07 mgikg-day 
M 2.38-04 mg/kg-day 
M 6.0&07 mg/kg-day 
M I .7E-06 mglkg-day 
M l.lE-03 m@g-day 
M I SE-07 mg/kg-day 

- 
Reference 
Dose (2) 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.OE-02 
NA 

2.OE-02 
3.OE-02 

NA 
5.OE04 
5.OE-04 
5.OE-OS 
5.OE-04 
I .3E-05 

NA 
2.OE-05 

NA 
NA 
NA 

4.OE-04 
3.OE-04 
3.OE-01 
6.6E-05 

Reference Reference 
Dose Units Concentration 

__ 
__ 
__ 
__ 

__ 
-_ 
-- 

mg/kg-day 
_. 

mglkg-day 

w%-day 
-_ 

NkMv 
mflg-day 
mg/kg-day 

wckvW 
w&-day 

__ 

mgikg-day 
__ 

__ 

WWv 
mglkg-day 
mg!kg-day 

mg/kg-day 

-_ 
-_ 
__ 
__ 
__ 
-_ 
__ 
-- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
_- 
__ 

Reference 
Concentration 

Units 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 
__ 
__ 
__ 
_- 
__ 
-_ 
-_ 
__ 
._ 
__ 
__ 
__ 
_- 
__ 
__ 
__ 
__ 

Hazard 
Quotient 

__ 
._ 
_- 
__ 
__ 
_- 
__ 
__ 

3.OE-03 
-- 

1.3E-05 
4. I E-03 

__ 

4.7B02 
5.7502 
3.1B03 
2.2E-02 
l.7E-01 

-_ 

2.48-02 
__ 
__ 
-_ 

lSE-03 
5.78-03 
3.78-03 
2.3E-03 
3.4E-01 
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TABLE 7.7.lA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDlNG 4.5 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Industrial I Commercial Workers 

Sxposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

lermal 2-Methylnaphthalene 
Benao(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrcne 
Naphthalene 
Pyrcne 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organ& 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

1.96 mPn;s 1.96 m& 
69.0 mg/kg 69.0 ml& 
30.5 m&z 30.5 m& 
40.9 wh 40.9 mg/kg 
18.7 W% 18.7 mdkg 
3.16 mdks 3.16 mdks 
96.0 mdks 96.0 w&s 
1.41 mgncg 1.41 mgk 
243 m&2 243 mg/kg 
8.79 mdkg 8.79 m&z 

0.525 w& 0.525 m&z 
250 mdkg 2.50 mdks 

3 mg/kg 3 WQ 
48 mg/kg 48 mdks 
58 m&z 58 mg/kg 

0.32 mdks 0.32 m@ncp 
22 mpncg 22 m@ncp 
4.5 m&2 4.5 mdks 
I.$1 mg/kg 1.51 mp/kg 

0.975 wk 0.975 m@ncs 
54.6 mg/kg 54.6 mgh 

0.207 mdkg 0.207 mg/kg 
470 mg/kg 470 w&z 
1.22 w4 1.22 w&z 
3.49 m&2 3.49 mg/kg 

2.260 mdks 2,260 mg/kg 
0.31 mdks 0.3 I Wh 

mg!kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 

M 1.3E-07 mglkg-day NA __ __ __ _- 

M 5.8E-05 WQ-day NA __ -_ __ __ 

M 2.6E-05 m&g-day NA __ _- __ -- 

M 3.4E-05 mgikg-day NA __ __ __ _- 

M l .GE-05 mg/kg-day NA __ __ __ __ 

M 2.7806 wh-day NA -- __ __ -_ 

M 8.1E-05 mgikg-day NA __ __ __ __ 

M 1.2E06 mg/kg-day NA -_ _. -_ -_ 

M l .bE-05 mg/kg-day 1.2E-02 mg/kg-day __ __ 1.3E-03 
M 7.4506 mg/kg-day NA __ __ _. __ 

M 3.4&08 mglkg-day 1.6E-02 mg/kg-day -- __ 2.1 E-06 
M l .GE-05 tll#kg-day 9.38-03 mg/kg-day __ __ 1.7E-03 
M 1.9E-07 @Way NA __ __ __ __ 

M 1.2E05 mg/kg-day 4.OE-04 mg/kg-day __ __ 3.lE-02 
M l.SE05 %J%-day 4.OE-04 mg/kg-day __ __ 3.7B02 
M 2.1 E-08 mg/kg-day 2.5E-05 mg/kg-day ._ _. 8.3&04 
M I .4E-06 mgikg-day 3.6E-04 mgikg-day __ _. 3.9&03 
M 2.98-07 Wh-day 9.4806 mglkg-day __ __ 3.1502 
M 1.4E-06 w&-day NA __ __ -- _- 

M 8.8E3-07 mg/kg-day I .8E-05 mg/kg-day __ __ 4.98-02 
M 4.9E-05 mglkg-day NA __ __ __ __ 

M 1.3E-08 mgikg-day NA __ -- _. _. 

M 3.OE-05 mg/kg-day NA __ __ -_ -- 

M 7.9E-09 mg/kg-day 8.OE-06 mg/kg-day __ __ 9.9E-04 
M 6.88-07 W&-day 1.2E-04 mglkg-day __ -_ S.SE-03 
M 1.5E-OS @Way 4.5B02 mg/kg-day __ __ 3.28-04 
M 2.OE-09 mg/kg-day 9.9B06 WWW __ __ 2.OE-04 

1.6E-01 

Total Hazard Index Across All Exposure Routes/Pathways /TiEiF 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation, 
(2) Specify if subchronic. 

SS-N-OD Pa& IO 6/l 012002 



TABLE 7.7.18 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Industrial I Commercial Workers 

enz(a,h)anthracene 
ndeno( I .2,3-cd)pyrene 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a.h)anthracene 
Indeno(l,2,3+d)pyrene 

LICITCP. m. 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

m@kg - milligram per kilogram (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
mgikg-day - milligram per kilogram per day (2) Specify if subchronic. 
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TABLE 7.7.1;iA RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

dium: Surface Soil 

Gasoline Range Organics 
Diesel Range Organics 

EPC - Exposure Point Concentration mgkg - milligram per kilogram 
NA - Toxicity criterion not available. mglm3 - milligram per cubic meter 
__ - Not applicable. mgkg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 
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TABLE 7.7.1aB RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AflER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

: Industrial/Commercial Workers 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 

. Not applicable. 

Medium Medium 
EPC EPC 

Value units 

57.9 
4.76 
2.48 
2.81 
1.78 
0.9s 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

- - 
Route Route 
EPC EPC 

Value Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
[Non-Cancer) 

Intake 
Non-Cancer) 

Units 

Reference Reference Reference 
Dose (2) Dose Units Concentration 

4.39B08 mp/m’ R 2.8&09 mg/kg-day NA 
3.61E-09 Mm” R 2.3E-10 mgikg-day NA 
1.88B09 mg/m3 R 1.2E-10 m@/kg-day NA 
2.13&09 mn/m’ R 1.4E-10 m&-W NA 
1.3sE-09 mg/m’ R 8.8E-11 WWW NA 
7.2OB10 mpJm3 R 4.7E-11 wWW NA 
5.088-09 mg/m’ R 3.3E-10 mg/kg-day NA 
.5.27E-10 mn/m) R 3.4E-11 %&-day NA 
1.3OE-09 mg/m3 R 8.5E-11 wk@y NA 
3.94B11 nwlm’ R 2.6E-12 mgikg-day s.oE-05 
7.24B08 m.cim3 R 4.7E-09 mglkg-day NA 
3.98E-09 mglm’ R 2.6ElO mg/kg-day NA 
1.78&06 mg/m’ R 1.2E-07 wVk-day NA 

mg/kg - milligram per kilogram 
mp/ms - milligram per cubic meter 
mg/kg-day _ milligram per kilogram per day 

Tot Hazard Index ‘ass All Expo 
- 
a Routes/ 

- 
__ 
_- 
__ 
__ 
-- 
__ 
__ 
-_ 
__ 

mdkg-day 
__ 
-- 
__ 

- 
ways 

NA __ 

NA _- 

NA __ 

NA __ 

NA __ 

NA -_ 

NA __ 

NA _- 

NA -_ 

NA -- 

NA __ 

NA -_ 

NA -. 

Reference 
Concentration 

units 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify if subchronic. 

Hazard 
Quotient 

__ 
_- 
__ 
__ 
-_ 
__ 
_- 
__ 
__ 

5.1508 
__ 
-- 
._ 

S.lE-08 - 
5.1E-08 - 
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TABLE 7.7.2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXlMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Point: Groundwater 
Receptor Population: Industrial I Commercial Workers 
Receptor Age: Adult 

u 
- 

Medium 
EPC 

Value 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.1 
0.45 

0.0057 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

1gestion Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iroll 

Manganese 
maIlium 

(Total) 

ermal Benzene 
Chloroform 
2-Methylnaphthaiene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(Total) 

NOTES, -, 
EPC _ Exposure Point Concentration 
NA _ Toxicity criterion not available. 
-_ - Not applicable. 

Medium Route 
EPC EPC 
units Value 

- 
Route 
EPC 
Units 

- - - 
mPn 0.0034 mpn. 
mdL 0.016 mSn 
mdL 0.00105 mdL 
mg/L 0.0022 m@- 
mgn 0.0000167 mdL 
mg/L 0.044 mSn. 
mpn 0.011 mpn. 
W- 0.03 m& 
mdL 67.1 mg/L 

m& 0.45 WL 
m@L 0.0057 mdL 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.01 I 
0.03 
61.1 
0.45 

0.0057 

- 

mg/L 

m@- 
mi+ 
mg/L 
mg/L 

mg/L 
msk 
mg/L 
mg/L 

mfY- 
mg/L 

- 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose (2) 

- 
3.oF.-03 
1 .OE-02 

NA 
2.0602 
1.3E-05 
5.0E-04 
4.OE-04 
3.OE-04 
3.OE-01 
2.4E-02 
6.6E-05 

Reference 
Dose Units 

Reference 
Concentration 

Reference 
Concentration 

Units 

Hazard 
Quotient 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

6.7E-05 
3.1E-04 
2. IE-05 
4.3B05 
3.38-07 
8.6&04 
2.2&04 
5.9&04 
1.3EtOO 
8.8&03 
l.lE-04 

wh-day 
W&day 
w&z-W 
w&-day 
wkz-day 
WQ-day 
mg/kg-day 

wk#ay 
mg/kg-day 
mg/kg-day 
mg/kg-day 

@%-day 
mzk-day 

__ 
w&-day 
w%-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

2.2E-02 
3.lE02 

__ 

2.2&03 
2.5&02 
1.7E+OO 
5.4E-01 
2.OE-@O 
4.4EtOO 
3.7E-01 
I .7E+OO 
l.lE+Ol 

l.lE-03 
3.1E-03 

_- 

4.2E-04 
4.38-03 
3.8&02 
6.18-02 
l.lE-02 
6.6B02 
2. I E-02 
2.5E-02 
2.3E-01 - 
l.lE+Ol - 

3.1E-06 
6.3&06 
6.6B06 
6.7E-06 
4.OE-08 
9.5E-06 
4.88-07 
1.3E-06 
3.OE-03 
2.OE-05 
2.5E-07 

2.8E-03 
2.OE-03 

NA 
I .6E-02 
9.48-06 
2.58-04 
8.OE-06 
1.2E-04 
4.58-02 
9.6E-04 
9.9E-06 

m&-day 
mglkg-day 

_- 

m&-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 
mglkg-day 
mg/kg-day 

Exposure. 

mgikg-day 

w%-day 
W&-day 
mg/kg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

rotal Hazard I Itesflathways :x Across 

mg/L - milligam per liter (1) Specify Medium-Specific (M) or Route-Specific (1~) EPC selected for hazard calculation 
mgikg-day - milligram per kilogam per day (2) Specify if subchronic. 
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TABLE 7.1.2a RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 

Receptor Population: Industrial I Commercial Workers 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 
Value Units Value Units for Hazard units units 

Calculation (1) 

Inhalation Benzene 0.0034 mg& 4.81803 mdm’ R 9.8E-06 WQ-day 1.7E-03 mg/kg-day 9.OE-03 mg/m3 5.7E-03 

Chloroform 0.016 ma 1.80E02 mvm’ R 3.7E-05 mg/kg-day 8.6E-05 mgikg-day NA __ 4.3E-01 

(Total) 4.3BOl 

Total Hazard Index Across All Exposure Routes/Pathways L4.3E-01 

m: 
EPC - Exposure Point Concentration mg/L - milligam per liter (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
NA - Toxicity criterion not available. mg/m’ - milligram per cubic meter (2) Specify if subchronic. 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 
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TABLE~.~.IA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Military Base Personnel 

%posure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value units Value units Calculation (I) units 

lgestion 2-Methylnaphthalene 1.96 mg/kg I .96 msnCs M I. 1 E-07 mg/kg-day NA __ __ 

Benzo(a)anthracene 69.0 m& 69.0 w@ M 3.9B06 m&-day 7.3E-01 (mg/kg-day) -I 2.88-06 
Benzo(a)pyrene 30.5 m&z 30.5 mg/k M 1.7E-06 mgikg-day 7.3E+OO (mg/kg-day) -I 1.2E-05 
Beozo(b)fluoranthene 40.9 wh 40.9 m@s M 2.3E-06 q/kg-day 7.3E-01 (mg/kg-day) .I 1.7E-06 
Benzo(k)fluoranthene 18.7 m&2 18.7 Wk M 1 .OE-06 ma/kg-day 7.3B02 (mgikg-day) .I 7.68-08 
Cubazole 3.16 mdks 3.16 mgh M 1.8E-07 mg/kg-day 2.OE-02 (mg/kg-day) .* 3.5&09 
Chrysene 96.0 wh 96.0 mS/kg M 5.4E-06 mglkg-day 7.3E-03 (mg/kg-day) .I 3.9&08 
Dibenz(a,h)anthracene 1.41 mdks 1.41 ms/ke M 7.9C-08 mgikg-day 7.3E+OO (m&-day) .I 5.8E-07 
Fluoranthene 243 m& 243 mgh M 1.4E-05 mg/kg-day NA __ __ 

Indeno(l,2,3-cd)pyrene 8.19 mdks 8.79 WQ M 4.9B07 mg/kg-day 7.3E-01 (mg/kg-day) 4 3.68-07 
Naphthalene 0.525 mg/kg 0.525 Wks M 2.9&08 mg/kg-day NA __ -_ 

Pyrene 250 mg/kg 250 m&z M 1.4E05 mg/kg-day NA _- __ 

4,4’-DDD 3 m@g 3 m&7 M 1.7E-07 mg/kg-day 2.4E-01 (mg/kg-day) -I 4.OE-08 
Chlordane, alpha- 48 mg/kg 48 mdks M 2.78-06 m&-day 3.5E-01 (mg/kg-day) .I 9.4E-07 
ChIordane, gamma- 58 mdkg 58 mdks M 3.28-06 mg/kg-day 3.5B01 (mg/kg-day) -I 1.1 E-06 
Die&in 0.32 mg/kg 0.32 mg/kg M l.XE-08 mg/kg-day l.bE+Ol (mg/kg-day) -I 2.9B07 
Heptachlor 22 Wk 22 mgncg M 1.2E-06 mg/kg-day 4.5EtOO (mg/kg-day) .’ 5.5&06 
Heptachlor Epoxide 4.5 mdkg 4.5 mg/kg M 2.58-07 mgikg-day 9.IEtOO (mg&g-day) -I 2.3506 
Am&r- 1248 1.51 mid% 1.51 mP6 M 8.4&08 mg/kg-day 2.OEtOO (mg/kg-day) .’ 1.7507 
Aroclor- 1254 0.975 m&2 0.975 mdks M 5.58-08 mg/kg-day 2.OE+OO (m@g-day) -’ I. IE-07 
Arcclor- 1260 54.6 mdks 54.6 mi% M 3. I E-06 mg/kg-day 2.OE+OO (mg/kg-day) .’ 6.1 E-06 
Gasoline Range Organic% 0.207 mdks 0.207 mgncs M 1.2E-08 @kg-day NA __ __ 

Diesel Range Organ& 470 wk 470 m@g M 2.6E-05 mg/kg-day NA __ -_ 

Antimony 1.22 mtzQ 1.22 Wkg M 6.8E-08 mglkg-day NA _- __ 

Arsenic 3.49 m&2 3.49 w&z M 2.OE-07 mg/kg-day 1 .SE+OO (mgikg-day) .I 2.9E-07 
Iron 2.260 WQ 2,260 mu% M 1.3E-04 mg/kg-day NA __ __ 

Thallium 0.31 wk 0.31 mg% M 1.7E-08 mg/kg-day NA __ -_ 

(total) 3.58-05 
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TABLES.l.lA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Military Base Personnel 

Heptachlor Epoxide 

Gasoline Range Organics 
Diesel Range Organics 

NOTES: 
rz”,- c .,_^ “.._^ xx.:... P^..^^...-^*:^.. LA L - lA.~“awr 1 “llll L”IACCII”PU”II 
NA - Toxicity criterion not available. 
__ _ Not applicable. 

. ..“I#.” -:ll:^..n... X^” I,:,..“-“... “‘&#I.~ - UY’“~““1 p1 N1”~1”“1 
mg/kg-day - milligram per kilogam per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE8.1.18 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

um: Surface Soil 

n: Military Base Personnel 

Indeno(l,2,3-cd)pyrene 

Benzo(a)anthracene 

EPC _ Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

MdiUlll 
EPC 

Value 

- 
Medium 

EPC 
units 

51.9 mg/k6 
4.16 mg/kis 
2.48 mdks 
2.81 m&6 
1.78 w& 
0.95 WQ 
6.7 mdk6 

0.695 mg/kg 
1.72 mm! 

0.052 mdks 
95.6 m&2 
5.26 m&z 

2,341 mpnc6 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

- 
Route 
EPC 

Value 
- 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

EPC Selected 
for Risk 

Calculation (I; 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

-_ 

@W%-day) -I 
(mg/kg-day) -I 
(mg/kg-day) -1 
(m&-day) -I 
O@wiay) -* 
(mf$g-day) -I 
(mg/kg-day) -’ 
(mg/kg-day) .’ 
(mg/kg-day) -’ 
(mg/kg-day) .I 
(m&z-day) .I 

__ 

To Risk Across All Exposure Routes/Paths YS 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer Slope Cancer 
Factor Units Risk 

__ 

(mg/kg-day) -I 
(mgikg-day) _I 
OWwW) .’ 
fWk+W -I 
Wb-day) -I 
(w&-day) -I 
b@wW) -I 
OWkg-day) -I 
(m&-day) -I 
(mgikg-day) -I 
(mgfkg-day) -I 

__ 

-_ 
I .9E-07 
l.OE-06 
l.lE-07 
7.3&09 
l.lE-09 
2.7E3-09 
2.88-07 
7.OE-08 
4.7B08 
l.lE-05 
4.4&07 

__ 

1.3E-05 

__ 

5.48-07 
1.7E-06 
2.OE-07 
1.2E-08 
1.8E-09 
7.6B09 
7.9E-07 
1.9E-07 
6.1 E-09 
l.lE-05 
2.1 E-07 

-_ 
1.5E-05 - 
2.8B05 - 

Military Da. mnel. SS-C-OD J/l 112002 



TABLE8.l.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Military Base Personnel 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)dnthracene 

Indeno(l,2,3-cd)pyrene 

Gasoline Range Organics 
Diesel Range Organics 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

mdks 
Wh 
mg/k6 
mg/k6 
w&z 
mdk6 
4% 
msnCs 
mdks 
mdks 
mdkg 
f@s 

22 
w@ 
mdks 
mdks 
mg/k6 
msnC6 
mg/k6 
mdks 
mgnC6 
mdks 
msnC6 
msnC6 
mdks 
m&z 

1.48&09 
5.238-08 
2.31&08 
3.10E-08 
1.4lE-08 
2.39809 
7.27B08 
1.07E-09 
1.84&07 
6.66B09 
3.98BlO 
I.89507 
2.27EZ.09 
3.64BOS 
4.39&08 
2.42&10 
1.67508 
3.41&09 
1.14E-09 
7.39&10 
4.13808 
1.57E-10 
3.56&07 
9.25E-10 
2.658-09 
1.7lE-06 
2.32B10 

- 
Route 
EPC 
Units 

- 
mF/m” 
mn/m’ 
mglm’ 
mglm’ 
mdm’ 
mg/m’ 
m.g/m’ 
mdm’ 
m.r$m’ 
mdm’ 
mFjm’ 
mg/m3 
mF/m’ 
m,e/m3 
mp/m’ 
rnj$rn’ 
mglm3 
mn/m’ 
rndrn’ 
mgIm3 
mg/m3 
mdm’ 
mR/m” 
mR/m’ 
mg/m’ 
mglm’ 
rndrn’ 

EPC - Exposure Point Concentration mg!kg - milligram per kilogam 
NA - Toxicity criterion not aW&Ible. mg/m’ - milligram per cubic meter 
__ - Not applicable. mgikg-day - milligram per kilogram per day 

- - - 
Medium Medium Route 

EPC EPC EPC 
Value Units Value 

EPC Selectee 
for Risk 

Calculation (1 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

TO 

- 
Intake 

(Cancer) 

- 
5.5B12 
1.9E-10 
8.6E-11 
l.lE-10 
5.2E-11 
8.9E-12 
2.7ElO 
4.OE- 12 
6.8E-IO 
2.5E-11 
lSE-12 
7.OE-10 
8.4&12 
1.4E-10 
1.6E-IO 
9.OE-13 
6.2Ell 
1.3E-11 
4.2E-12 
2.78-12 
1.5E10 
5.88-13 
1.3E-09 
3.48-12 
9.8E3-12 
6.4E-09 
8.6B13 

- 
<isk Acr 

- 
Intake 

(Cancer) 
units 

- 
mg/kg-da) 

w&-da) 
mg/kg-da) 
mgikg-day 

w&-day 
W%-da~ 
w&-day 
mgikg-day 

wks-day 
mg/kg-daY 
wM-daY 
wb-day 
Wh-daY 
@%-day 
mg/kg-day 

W%-W 
W%-day 
mgikg-day 

w&!-day 
Wk-day 
Mk-day 
wit&-day 
w9w-Q 
mgIkg-day 
mg/kg-day 

mg/kg-day 
f%Wday 

Cancer Slope 
Factor 

NA 
3.1E-01 
3.1E+oO 
3.1E-01 
3.lE-02 
2.OE-02 
3.1E-03 
3.1 Et00 

NA 
3.lE-01 

NA 
NA 

2.4E-01 
3.5E-01 
3.5E-01 
1.6E+Ol 
4.6EtOO 
9.1E+OO 
2.OE+OO 
2.OE+OO 
2.OE+OO 

NA 
NA 
NA 

1.5E+Ol 
NA 
NA 

Cancer Slope Cancer 
Factor Units Risk 

__ 

O@wW) -I 
(mg/kg-day) -’ 
(mg/kg-day) -’ 
(mgikg-day) -I 

6wks-day) -I 
(mg/kg-day) -I 
(mgikg-day) .I 

__ 

(mgikg-day) .’ 
-_ 
-- 

b@%-W .’ 
(m&-day) -I 
(mgIkg-day) -’ 
~~g/kg-day) -I 
OWQ-day) -I 
~~~g-day) -I 
OWk-day) .I 
OWwW) .I 
(mg/kg-day) .I 

__ 
_- 
-_ 

(mg/kg-day) -I 
_- 
__ 

YS 
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TABLE8.1.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXlMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Point: Fugative dust 
Receptor Population: Military Base Personnel 
[Receptor Age: Adult 

/I I Exposure 
Route 

Chemical 
of Potential 

Concern 

Inhalation Z-Methylnaphthalene 
Ben.zo(a)anthracene 

I Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
lndeno( 1.2.3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
Iron 

EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
__ - Not applicable. 

Medium 
EPC 

Value 

- 
Medium 

EPC 
units 

51.9 mk+s 
4.16 mg/ks 
2.48 w% 
2.8 I m& 
1.78 mg/ks 
0.95 mg/ks 
6.7 mg/ks 

0.695 msnCs 
1.72 ws 

0.052 wk 
95.6 mdks 
5.26 mdks 

2,347 mdks 

Route 
EPC 

Value 

4.398-08 
3.61B09 
1.88B09 
2.13&09 
1.35B09 
7.20510 
5.08E-09 
5.27E-10 
1.30E-09 
3.94B11 
7.24E-08 
3.98509 
1.78&06 

Route 
EPC 
Units 

mplm’ 
mgims 
mg/ms 
mg/m’ 
mglm’ 
mgim’ 
mg/m’ 
mg/m3 
mglm” 
mg/m’ 
mglms 

EPC Selected 
for Risk 

Calculation (1: 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

m@g - milligram per kilogram 
mg!ms - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

- 
Intake 

(Cancer) 

- 
1.6&10 
1.3E-I1 
7.OE-12 
7.98-12 
5.OE-12 
2.78-12 
1.9E-11 
Z.OE-12 
4.8B12 
1.5E-13 
2.7E-10 
1.5E-11 
6.68-09 

lisk 

- 
Intake 

(Cancer) 
Units 

mgikg-day 

mg/ks-day 
mgPng-day 
mg/kg-day 

WQ-day 
mgikg-day 
mgikg-day 

mg/ks-day 
mg/kg-day 
mg/kg-day 

%&-day 
wWday 
mg/kg-day 

- 
All Expor 

Cancer Slope 
Factor 

NA 
3.lE-01 
3.lE+OO 
3.1E-01 
3.lE-02 
2.oFT02 
3.lE-03 
3.1EtOO 
3.lE-01 
l.bE+Ol 
Z.OE+OO 
1.5EtOl 

NA 

: Routes/Pam 

Cancer Slope 
Factor Units 

__ 

OWk-day) -I 
fmg&-day) .I 
(mg/kg-day) .I 
(megday) -I 
(mg/kg-day) .I 
(mgikg-day) .t 
(mg/kg-day) .t 
(mglkg-day) -I 
(mglkg-day) -I 
(mg/kg-day) -I 
(mg/kg-day) -I 

__ 

‘YS 

--n Cancer 
Risk 

_- 
4.2512 
2.2E- 11 
2.4&12 
1.6E-13 
5.3&14 
5.8B14 
6.lE-12 
l.SE-12 
2.4E- 12 
5.4E-10 
2.2E10 

Military Bnk Jnnel, ss-C-I 

(I) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation 
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TABLE 8.1.2 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVLLLE, NORTH CAROLINA 

Receptor Population: Military Base Personnel 

EPC Selected 
for Risk 

Calculation (1) 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg!L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Military Base Personnel, SW-C-OD Page 3 of 4 6/12/2CO2 



TABLE8.1.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

owe Point: Sediment 
Base Personnel 

Total Risk Across All Expor 

Cancer Slope 
Factor 

NA 
2.OEtOO 
2.OE+oO 

NA 

NA 
2.2EiQO 
2.2EtOO 

NA 

__ __ 
(mgikg-day) -I 3.3E-07 
(mg/kg-day) -I 4.6B06 

: Routes/Path7 ‘YS 
NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-_ _ Not applicable. 

mg/kg - milligram per kilogram 
m&g-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Military B, mmel, SD-C-OD Pi& .4 6/12/2002 



lgestion Z-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fhoranthene 
Indeno(l.2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
ChIordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
IrOll 

Thallium 
(tota 

I.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

Route 
EPC 

Value 
- 

I .96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

- 
Route 
EPC 
Units 

- 

m&g 
mdks 
mdks 
m& 
mgb 
m&z 
wk 
mgh 
msnCg 
m& 
WY% 
msnCs 
msnCg 
mdks 
mdkg 
mg@ 
mg/kg 
mdkg 
mg/kg 
mslkg 
m&s 
mdks 
msh 
w& 
mdks 
mdks 
m&z 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

- 
1.3E-07 
4.4E-06 
2.OE-06 
2.6E-06 
1.2E-06 
2.OE-07 
6.2E-06 
9.1 E-08 
1.6E-05 
5.7807 
3.4508 
1.6E-0.5 
1.9E-07 
3.lE-06 
3.7E-06 
2.1 E-08 
1.4E-06 
2.98-07 
9.7E-08 
6.3B08 
3.5B06 
1.3E-08 
3.OE05 
7.9&08 
2.2B07 
ISE-04 
2.OE-08 

- 
Intake 

(Cancer) 
Units 

- 
w&?-day 
%&-day 
mg/kg-day 
mdkg-day 
mglkg-day 
mg/kg-day 

w%-day 
w&-day 
mg/kg-day 
mglkg-day 

wkdw 
w&-day 
mg/kg-day 
mg/kg-day 

w&-day 
mdkg-day 
mg/kg-day 
mg/kg-day 

WQdaY 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

WQ-day 
mg/kg-day 
mg/kg-day 

NA 
7.3E01 
7.3E+OO 
7.3E-01 
7.38-02 
2.OE-02 
7.3E-03 
7.3E+OO 

NA 
7.3E-01 

NA 
NA 

2.4E-01 
3SE-01 
3SE-01 
1.6EtOl 
4SEtOO 
9.lE+OO 
2.OE+OO 
2.OEtOO 
2.OEiQO 

NA 
NA 
NA 

1.5E+OO 
NA 
NA 
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TABLE 8.2.lA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Recreational Users 

%posure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

EPC Selected 
for Risk 

Zalculation (1) 

- 
Intake 

(Cancer) 
Cancer Slope 

Factor 



TABLE 8.2.1 A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLlNA 

Benzo(k)flooranthene 

Dibenz(a.h)anthracene 

lndeno(l,2,3-cd)pyrene 

m: 
EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
__ - Not applicable. 

mg/kg - milligram per kilogram 
m@g-day - milligram per kilogram per day 
(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation. 

Recreation. SS-A-COD PagL 20 6/10/2002 



TABLE 82.10 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - AFfER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Recreational Users 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 

‘benz(a,h)anthracene 
deno(l,2,3cd)pyrene 

NQf.E$: 
rmt- 12.,..r\r...a lx.:“, c-nr^n”r..“r:n” LI L ““y”‘.“’ 1”11LL .,““~IIIYYY”II 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Total Risk Across All Exposure Routes/Pathways 

-“II,” -:ll:“-^... . . ..-I..,^^-“- *u&s”6 - .‘“‘“&A‘J”’ yc’ N’“~c.UA 
mg/kg-day - milligram per kilogram per day 
(1) Specify MediumSpecitic (M) or Route-Specific (R) EPC selected for risk calculation. 

Recreational User. SS-A-C-OD Page 1 of 4 6/l l/2002 



TABLE 8.2.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LElEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Recreational Users 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 3.16 w& 2.39&09 mglm’ R 1 .OE-1 1 mg/kg-day 2.OE-02 (mg/kg-day) -I 2.OE- 1 Z 
Chrysene 96.0 Wk 7.27&08 rng/ms R 3.1E-10 me/kg-day 3.1E-03 (megday) .I 9.6BIi 
Dibenz(a,h)anthracene I .41 mg/kg 1.07E-09 mg/ms R 4.6E- 12 mgikg-day 3.lE+OO (mg/kg-day) .I I .4&l 1 
Fluoranthene 243 mpncs 1.84&07 mE/m’ R 7.9E-10 mg&g-day NA __ __ 

Indeno(l,2,3+d)pyrene 8.79 mdkg 6.66E-09 mtim3 R 2.8E-11 mg/kg-day 3.1E-01 (mg/kg-day) .’ 8.8Eli 
Naphthalene 0.525 wh 3.988-10 mFjm3 R 1.7E-12 mg!kg-day NA -- __ 

Pyrene 250 mdks 1.898-07 mgfm’ R 8.lE-10 m@g-day NA __ -_ 

4,4’-DDD 3 w&z 2.278-09 mglm’ R 9.7&12 mg/kg-day 2.4E-01 (mg/kg-day) -’ 2.3E-Ii 
Chlordane, alpha- 48 m@g 3.648-08 rndrn’ R l.GE-10 mg/kg-day 3.5E-01 (mg/kg-day) -I 5.4E- 11 
Chlordane, gamma- 58 1ndks 4.398-08 mpJm’ R 1.9ElO mg/kg-day 3.5E-01 (mg/kg-day) -I 6.6E-11 
Dieldrin 0.32 mg/kg 2.42&10 mF/mf R l.OE-12 mg/kg-day 1.6E+Ol (mgikg-day) -I 1.7E-11 
Heptachlor 22 mg/kg 1.67E-08 mg/m’ R 7.1 E-I 1 mg/kg-day 4.6E+OO (mgikg-day) -I 3.2E-1C 
Heptachlor Epoxide 4.5 m#ncp 3.41&09 mr/m3 R 1.5E-11 mg/kg-day 9.lE+00 (mg/kg-day) -I l.3E-1C 
Aroclor-1248 1.51 mg/kg l.l4E-09 mg/m’ R 4.9E- 12 mg/kg-day 2.OE+OO (mg/kg-day) -I 9.8E-12 
Aroclor-1254 0.975 mg/kg 7.39B10 mp/m’ R 3.2E- 12 mg/kg-day 2.OE+OO (mg/kg-day) .I 6.3E-11 
Aroclor-1260 54.6 m&g 4.13E-08 mg/m’ R 1.8E-10 ma/kg-day 2.OE+OO (mg/kg-day) -I 3.SE-1C 
Gasoline Range Organics 0.207 m&z 1.57E-10 mglm’ R 6.7E- 13 mgikg-day NA __ __ 

Diesel Range Organics 470 m@g 3.56E-07 mglm’ R 1.5E-09 mg/kg-day NA __ __ 

Antimony 1.22 w& 9.25E-IO mE/m” R 4.OE- 12 mg/kg-day NA _- _- 

Arsenic 3.49 mg& 2.65E-09 “,pl*l? K I. I E-l 1 mg/kg-day 1.5E+Ol (mg/kg-day) -I 1.7E-1C 
Iron 2,260 mdks 1.71E-06 mF/m3 R 7.3&09 mg/kg-day NA __ __ 

Thallium 0.31 mgh 2.328-10 mplm” R 9.9E- 13 mg/kg-day NA -_ __ 

(Total) 1.6E-OS 
Total Risk Across All Exnosure Routes/Pathways ‘( 

NOTES: 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA - Toxicity criterion not available. mglm’ - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation. 

r--- - 
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TABLE 8.2.laB KME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 

MCB CAMP LETEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Point: Fugative dust 
Receptor Population: Recreational Users 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibeoz(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

EPC - Exposure Point Concentration q/kg - milligram per kilogram 
NA _ Toxicity criterion not available. q/m3 - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

Medium 
EPC 

Value 

57.9 
4.16 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,341 

- - 
Route Route 
EPC EPC 

Value Units 

EPC Selected 
for Risk 

Calculation (1: 

- 
Intake 

(Cancer) 

4.39B08 mdm’ R 1.9E10 
3.61B09 m.ed R l.SE-11 
1.88E-09 mp/m’ R 8.OE-12 
2.13&09 Mm’ R 9.1E-12 
1.35&09 mg/m’ R 5.8&12 
7.20E-10 mp/m’ R 3.1E12 
5.08&09 mum3 R 2.2Ell 
5.27E-10 mg/m3 R 2.3E-12 
1.30E-09 mgJm3 R 5.6B12 
3.94&11 Inj& R 1.7E-13 
7.24&08 rnghn3 R 3.1E-10 
3.98B09 mdm’ R 1.7E-I I 
1.78B06 mn/m’ R 7.6B09 

Cancer Slope 
Factor Units 

__ 

N&$v) .I 
(mg/kg-day) -I 

W%-day) -I 
bg&-day) -I 
OWkz-day) .I 
OWg-day) .I 
(mg/kg-day) .I 
@Wks-W .’ 
(mg/kg-day) .1 
(mgikg-day) J 
Wkg-day) -’ 

__ 

Tot mz All Exposure Routes/Path ‘YS 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Cancer 
Risk 

__ 

4.8B12 
2.5E-11 
2.8B12 
1.8E13 
6.2814 

I 
6.7514 
7.OE-12 
1.7E-12 
2.78-12 
6.2E-10 
2.6E-10 

_- 
9.2E-10 
9.2E-10 
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TABLE 8.2.2 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUlLDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

[Scenario Timeframe: Current 

Receptor Population: Recreational Users 

Ingestion Acetone 
Toluene 
Xylenes, total 

(total: 

Medium 
EPC 

Value 

0.0056 
0.0027 
0.0035 

0.0056 
0.0027 
0.0035 

Medium 
EPC 
Units 

Route 
EPC 

Value 

WJ- 0.0056 

m@- 0.0027 
mg/L 0.0035 

+ 

mdL 0.0056 

mdL 0.0027 

mSn, 0.0035 

Route 
EPC 
units Calculation (1) 1 Units 

9.4E-08 mg/kg-day 
4.58-08 @kg-day 
5.98-08 mg/kg-day 

NA __ 

NA __ 

NA -- 

3.OE-08 mgikg-day NA __ 

I .2Ev06 mgikg-day NA __ 

3.2B06 mg/kg-day NA __ 

Total Risk Across All Exposure Routes/Pathways 

EPC - Exposure Point Concentration mg/L - milligram per liter 
NA - Toxicity criterion not available. mg/kg-day - milligram per kilogram per day 
-_ - Not applicable. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 
Risk 
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TABLE 8.2.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Recreational Users 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion 2-Methylnaphthalene 10 mdks 10 
Aroclor- 1248 2.8 mgncg 2.8 
Amclor-1260 40 mg/kg 40 
Diesel Range Organics 11,600 mdks 11,600 

- 
Route 
EPC 
Units 

- 
I ( 

t - 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 

EPC Selected 
for Risk 

Zalculation (1) 

M 
M 
M 
M 

M 
M 
M 
M 

Tot, 

Intake 
(Cancer) 

6.4507 
1.8E-07 
2.6E-06 
7.5B04 

7.3&08 
2.9&07 
4.1 E-06 
8.5B05 

Intake Cancer Slope 
(Cancer) Factor 

Units 

wYWv 
mgikg-day 

WkGv 
mg/kg-day 

NA 
2.OEtOO 
2.OE+OO 

NA 

mg/kg-day 

WJwW 
mglkg-day 
mg/kg-day 

NA 
2.2E+OO 
2.28+00 

NA 
1 9.8E-06 

-I . rv. fir 
<isk Across All Exposure Routes/Pathways 

NA - Toxicity criterion not available. 
__ - Not applicable. 

mgikg-day - milligram per kilogram per day 
(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.3.lA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

: Recreational Users 

of Potential 

Indeno(l,2,3-cd)pyrene 

Chlordane. gamma- 

Heptachlor Epoxide 

Diesel Range Organics 

- 
Medium 

EPC 
Value 

- 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

- 
Route 
EPC 

Value 

- 
Route 
EPC 
units 

1.96 mg/kg 
69.0 mdks 
30.5 w& 
40.9 m& 
18.7 mdks 
3.16 mdks 
96.0 mdks 
1.41 mdks 
243 mdks 
8.79 mg/kg 

0.525 mg/kg 
250 mdks 

3 mg/kg 
48 mg/kg 
58 %/kg 

0.32 m&t 
22 mgk 
4.5 Wks 
1.51 mdks 

0.975 mdks 
54.6 m@g 

0.207 W-2 
470 mg/kg 
1.22 m& 
3.49 mdks 

2,260 m& 
0.31 mdks 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

- 
Intake 

(Cancer) 

- 
7.4E-08 
2.6E-06 
l.lE-06 
1 SE-06 
7.OE-07 
i.2E-07 
3.6&06 
5.3B08 
9.1E-06 
3.3E-07 
2.OE-08 
9.4E-06 
l.lE-07 
1.8E-06 
2.2E-06 
1.2508 
8.38-07 
1.7E-07 
5.78-08 
3.7E-08 
2.1 E-06 
7.8E-09 
1.8E-05 
4.68-08 
1.3E-07 
8.5&05 
1.2E-08 

- 
Intake 

(Cancer) 
Units 

- 
mgikg-day 
mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mgikg-day 

wh-day 
%&-day 
@%-day 
wk-day 
wkz-day 
mg/kg-day 
Wk-day 
wk-day 
Wk-day 
m&-day 
W-%-W 
mgikg-day 

wh-dv 
mgikg-day 
mg/kg-day 
mg/kg-day 
w%-day 
mg/kg-day 
mg/kg-day 

mUWay 
mglkg-day 

Cancer Slope 
Factor 

NA 
7.3E-01 
7.3E+OO 
7.3E-01 
7.3&02 
2.0502 
7.3B03 
7.3E+00 

NA 
7.3E-01 

NA 
NA 

2.4E01 
3.5E-01 
3.5E-01 
1.6E+Ol 
4.5E+00 
9.lE+OO 
2.OE+OO 
2.OE+OO 
2.OEtOO 

NA 
NA 
NA 

1.5E+oO 
NA 
NA 

(mg/kg-day) .I 1.1506 
(mg/kg-day) .I S. lE-08 
(mg/kg-day) .I 2.4E-09 
(mgikg-day) -I 2.6E-08 
(mglkg-day) -I 3.98-07 

__ -_ 

(mgikg-day) -I 2.4B07 
__ _- 
__ _- 

(mg/kg-day) -I 2.7&08 
(mgikg-day) -I 6.3E-07 
(mgikg-day) -* 7.6E-07 
(mgikg-day) -’ 1.9E-07 
(mg/kg-day) -I 3.7E-06 
@g/kg-day) -I 1 SE-06 
(mg/kg-day) -I l.lE-07 
(mg/kg-day) -I 7.3E.08 
(mg/kg.day) .I 4.1 E-06 

__ __ 
__ -_ 
__ __ 

@@kg-day) .I 2.OE-07 
__ -_ 
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TABLE 8.3.lA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

NOTES: 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I6 
)5 
16 
I7 
I9 
I7 
16 

16 

I9 
17 
I7 
18 
17 
I7 
17 
17 
16 



TABLE 8.3.1 B RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Recreational Users 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_- - Not applicable. 

- 
Medium 

EPC 
Value 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

- - - 
Medium Route Route 

EPC EPC EPC 
units Value Units 

- - - 
mdks 57.9 mgk 
mdks 4.76 m@:f 
mg/kg 2.48 m@s 
mfW 2.81 mdks 
mg/kg 1.78 m&c 
w& 0.95 WQ 
mdks 6.7 wk 
m@g 0.695 m@g 
mg/kg 1.72 m&z 
mg/kg 0.052 m& 
m&s 95.6 m&g 
mb% 5.26 mg/kg 
mg/kg 2,347 wb 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

m& 
mgh 
m&z 
mdks 
w& 
m&s 
mdks 
msntg 
mid@ 
m&g 
mg/kg 
m& 
WJ3.z 

- 

EPC Selcctcd 
for Risk 

Jalculation (1) 

- 
Intake 

(Cancer) 

M 2.2B06 
M 1.8E-07 
M 9.3B08 
M I.1507 
M 6.7E-08 
M 3.6&08 
M 2.S&07 
M 2.6E-08 
M 6.5E-08 
M 2.OE-09 
M 3.6E-06 
M 2.OE-07 
M 8.8E-05 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

2.3B07 
2.5B07 
1.3E-07 
1.5807 
9.2B08 
4.9508 
3.5B07 
3.6E-08 
8.9E-08 
2.1E-10 
5.3E-06 
6.3E-08 
9.3E-07 

Tot 

mgikg - milligram per kilogram 
mg/kg-day milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

(mg/kg-day) -I 5.8E-07 
(m&g-day) -I 1.9E-06 
(mg/kg-day) -I 2.1 E-07 
(mg/kg-day) .I 1.3E-08 
(mg/kg-day) .I 2.OE-09 
(mg/kg-day) .I 8.28-09 
(mg/kg-day) .I 8.5B07 
(mg/kg-day) -* 2.1E-07 
(mg/kg-day) .I 6.6809 
(mg/kg-day) .’ 1.2E-05 
(mg/kg-day) .I 2.3&07 
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TABLE 8.3.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LWEUNE 
JACKSONVILLE, NORTH CAROLINA 

Gasoline Range Organ& 
Diesel Range Organics 

NOTES. -. 
EPC - Exposure Point Concentration m&/kg - mill&am per kilogram 
h1 A T^_.:^:r_. ̂ -:.“-:..- _^. :l..L,^ __^I__ 3 __:I,: __. -. __- _.. L:. -...... lYr\ - I”*Ic,LJ CIILc:II”II ,IV, d”6,l‘a”Ici. urg!“’ - u”luga,l, yu C”“‘S ,,lc,r, 
_. - Not applicable. mg/k:/kg-day _ milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Total Risk Across All Exposure Routes/Pathways 11 9.2E-10 .I 
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TABLE 8.3.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLLNA 

Receptor Population: Recreational Users 

Recreation ST-C-I 

EPC - Exposure Point Concentration m&/kg - milligram per kilogram 
NA - Toxicity criterion not available. mgh? - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

PL I J/l l/2002 
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TABLE 8.3.2 RME 
CALCULATION 0~ CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEZJEUNE 
JACKSONVILLE, NORTH CAROLINA 

m: 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

1 YWl I\‘>h rx4VJJ rxu ti*puwJt, I .- ..- ..-. .., 
a 

m& - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation. 

6/10/2002 



TABLE 8.3.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Scenario Tin&rams: Current 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Recreational Users 
Receptor Age: Adolescent 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Ingestion 2-Methylnaphthalene 10 
Aroclor- 1248 2.8 
Aroclor- 1260 40 
Diesel Range Organics 11,600 

(total) 

Dermal 2-Methylnaphthalene 
Aroclor- 1248 
Aroclor- 1260 
Diesel Range Organics 

(Total) 

10 
2.8 
40 

11,600 

- 
Route 
EPC 
Value 

- 
10 
2.8 
40 

11,600 

10 
2.8 
40 

11,600 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 

M 
M 
M 
M 

Tot 

- 
IL 

ii-i 

Intake 
(Cancer) 

3.8E-07 
l.lE-07 
1 SE-06 
4.4E-04 

4.OE-08 
I .6E-07 
2.2E-06 
4.68-05 

_- __ 
(mgikg-day) .’ 3.5E-07 
(mg/kg-day) .’ 5.OE-06 

Risk Across All Exposure Routes/Pathways 

EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA - Toxicity criterion not available. mgikg-day - milligram per kilogram per day 
__ _ Not applicable. (I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.lA RME 
CALCULATIGN OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~I 

Receptor Population: Residents 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion 2-Methylnaphthalene 1.96 mg/kg 1.96 m&z M 9.2E-07 mg/kg-day NA -- __ 

Benzo(a)anthracene 69.0 m&z 69.0 mg/kg M 3.2E-05 mg/kg-day 7.3E-01 (mg/kg-day) -I 2.48-05 
Benzo(a)pyrene 30.5 mg/kg 30.5 mg/kg M 1.4E-05 mg/kg-day 7.3E+OO (mg/kg-day) -r 1 .OE-04 
Benzo(b)fluoranthene 40.9 Wkg 40.9 mg/kg M 1.9E-05 mg/kg-day 7.3E-01 (mg/kg-day) -I 1.4E-05 
Benzo(k)fluoranthene 18.7 mg/kg 18.7 m&g M 8.8E-06 mg/kg-day 7.3E-02 (mg/kg-day) -I 6.48-07 
Carbazole 3.16 mg/kg 3.16 Wkg M 1.5E-06 mg/kg-day 2.OE-02 (mg/kg-day) -I 3.OE-08 
Chrysene 96.0 Wkg 96.0 mg/kg M 4..5E-05 mg!kg-day 7.3E-03 (mg/kg-day) -I 3.3E-07 
Dibenz(a,h)anthracene 1.41 m&z 1.41 w&s M 6.6E-07 mg/kg-day 7.3E+OO (mg/kg-day) -t 4.8E-06 
Fluoranthene 243 mg/kg 243 m&g M 1.1 E-04 mg/kg-day NA _- -- 

Indeno( 1,2,3-cd)pyrene 8.79 mg/kg 8.79 Wkg M 4.1 E-06 mg/kg-day 7.3E-01 (mg/kg-day) -I 3.OE-06 
Naphthalene 0.525 @kg 0.525 mg/kg M 2.5E-07 mg/kg-day NA __ -_ 

Pyrene 2.50 @kg 250 Wkg M 1.2E-04 mg/kg-day NA -- __ 

4,4’-DDD 3 mg/kg 3 Wkg M 1.4E-06 mg/kg-day 2.4E-01 (mg/kg-day) .I 3.4E-07 
Chlordane, alpha- 48 mg/kg 48 m&g M 2.3E-05 mg/kg-day 3.5E-01 (mg/kg-day) -I 7.9E-06 
Chlordane, gamma- 58 mglkg 58 m@g M 2.7E-05 mg/kg-day 3.5E-01 (mglkg-day) -r 9.5E-06 
Dieldrin 0.32 wk 0.32 m&s M 1.5E-07 mglkg-day 1.6E+Oi (mg/kg-day) -r 2.4E-06 
Heptachlor 22 =@kg 22 @kg M 1 .OE-05 mg/kg-day 4.5E+OO (mg/kg-day) -I 4.68-05 
Heptachlor Epoxide 4.5 m&g 4.5 “-@kg M 2.1 E-06 mg/kg-day 9.1E+OO (mg/kg-day) -r 1.9E-05 
Aroclor-1248 1.51 w% 1.51 Wkg M 7.1 E-07 mg/kg-day 2.OE+OO (mg/kg-day) -I 1.4E-06 
Aroclor-1254 0.975 mg/kg 0.975 mg/kg M 4.6E-07 mg/kg-day 2.OE+OO (mg/kg-day) -I 9.2E-07 
Aroclor- 1260 54.6 m&g 54.6 mg/kg M 2.68-05 mg!kg-day 2.OE+OO (mg/kg-day) -r 5.1 E-05 
Gasoline Range Organics 0.207 @kg 0.207 mg/kg M 9.7E-08 mg/kg-day NA -- -_ 

Diesel Range Organics 470 w&i 470 Wkg M 2.2E-04 mglkg-day NA -_ __ 

Antimony 1.22 m&s 1.22 w&2 M 5.78-07 mg/kg-day NA -- __ 

Arsenic 3.49 @kg 3.49 Wkg M 1.6E-06 mg/kg-day 1.5E+OO (mg/kg-day) -I 2.5E-06 
Iron 2,260 Wkg 2,260 mg/kg M 1.1 E-03 mg/kg-day NA -- -_ 

Tnaiiium 
^ _. 
u..i 1 mg/kg 0.3 i mg/k M 1.4E-07 mg/kg-day NA __ _- 

(total) 2.9E-04 
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TABLE 8.4.1A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUlLDlNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJElJNE 
JACKSONVILLE, NORTH CAROLINA 

~ 

Receptor Population: Residents 

5xposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

lermal 2-Methylnaphthalene 1.96 mg/kg 1.96 mg/kg M 3.7E-08 mg/kg-day NA -- _- 

Benzo(a)anthracene 69.0 m&s 69.0 mg/kg M 1.7E-OS mg/kg-day 2.4E+OO (mg/kg-day) -I 4.OE-OS 
Benzo(a)pyrene 30.5 m&g 30.5 Wkg M 7.4E-06 mg/kg-day 1 SE+01 (mg/kg-day) -’ 1.1 E-04 
Benzo(b)fluoranthene 40.9 @kg 40.9 w&g M 1 .OE-OS mg/kg-day 1 SE+00 (mg/kg-day) -I l.SE-OS 
Benzo(k)fluoranthene 18.7 mg/kg 18.7 mg/kg M 4SE-06 mg/kg-day 1 .SE-01 (mg/kg-day) -I 6.6E-07 
Carbazole 3.16 mdkg 3.16 @kg M 7.7E-07 mg/kg-day 4.OE-02 (mg/kg-day) -I 3.lE-08 
Chrysene 96.0 we& 96.0 mdkg M 2.3E-OS mg/kg-day 2.4E-02 (mg/kg-day) -I S.SE-07 
Dibenz(a,h)anthracene 1.41 @kg 1.41 m&s M 3.48-07 mg/kg-day 2.4E+Ol (mg/kg-day) -I 8.1 E-06 
Fluoranthene 243 mg/kg 243 mg/kg M 4.68-06 mg/kg-day NA -- -- 

Jndeno( 1,2,3-cd)pyrene 8.79 @kg 8.79 mg/kg M 2.1 E-06 mg/kg-day 2.4E+OO (mg/kg-day) -I 5.OE-06 
Naphthalene 0.525 wk.? 0.525 mg/kg M 9.88-09 mg/kg-day NA -- __ 

Pyrene 250 @kg 250 w&g M 4.7E-06 mg/kg-day NA -- -- 

4,4’-DDD 3 mdkg 3 mg/kg M 5.6E-08 mg/kg-day 3.4E-01 (mg/kg-day) -I 1.9E-08 
Chlordane, alpha- 48 mg/kg 48 mg/kg M 3.6E-06 mg/kg-day 4.4E-01 (mg/kg-day) .I l.GE-06 
Chlordane, gamma- 58 mg/kg 58 mg/kg M 4.3E-06 mg/kg-day 4.4E-01 (mg/kg-day) -I 1.9E-06 
Dieldrin 0.32 w&z 0.32 mg/kg M 6.OE-09 mg/kg-day 3.2E+Ol (mg/kg-day) -I 1.9E-07 
Heptachlor 22 mg/kg 22 mtikg M 4.1 E-07 mg/kg-day 6.3E+OO (mg/kg-day) -I 2.6E-06 
Heptachlor Epoxide 4.5 w&z 4.5 @kg M 8.4E-08 mg/kg-day 1.3E+Ol (mg/kg-day) -I l.lE-06 
Aroclor- 1248 1.51 m&s 1.51 @kg M 4.OE-07 mg/kg-day 2.2E+OO (mg/kg-day) -I 8.9E-07 
Aroclor-1254 0.975 m&g 0.975 m&c M 2.68-07 mg/kg-day 2.2E+OO (mg/kg-day) -’ 5.7E-07 
Aroclor- 1260 54.6 v&s 54.6 w&g M 1.4E-05 mg/kg-day 2.2E+OO (mg/kg-day) _I 3.28-05 
Gasoline Range Organics 0.207 @kg 0.207 w&kg M 3.9E-09 mg/kg-day NA -- -- 

Diesel Range Organics 470 @kg 470 @kg M 8.8E-06 mg/kg-day NA __ -- 

Antimony 1.22 mg/kg 1.22 @kg M 2.3E-09 mg/kg-day NA __ _- 

Arsenic 3.49 Wkg 3.49 mg/k M 2.OE-07 mg/kg-day 3.7E+OO (mg/kg-day) -I 7.2E-07 
Iron 2,260 Wkg 2,260 wdkg M 4.28-06 mg!kg-day NA -- -- 

Thallium 0.31 mg/kg 0.31 @kg M 5.7E-10 mg/kg-day NA _- __ 

(Total) 2.2E-04 
T,.‘“, IJ:..,, A....,.*.. All Du-,.n....,, Drrl.tnr/D.,th...~.,r I < 1FxM 

Resident-. 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_- - Not applicable. 

SS-A-GOD 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.1B RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFIZR NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Residents 

Beozo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a.h)anthracene 
lndeno(l,2,$cd)pyrene 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 
Indeno(l,2.3-cd)pyrene 

NOTES: 
EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available. 
-_ - Not applicable. 

@kg - milligram per kilogram 
mg/kg-day _ milligram per kilogram per day 
(I) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation 
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TABLE 8.4.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~,, 

Receptor Population: Residents 

ixposure 
Route 

Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

lhalation 2-Methylnaphthalene 1.96 n-&kg 1.48E-09 mg/rn’ R 1.4E-10 mg/kg-day NA -- __ 

Benzo(a)anthracene 69.0 mg/kg 5.23E-08 mdm3 R 4.9E-09 mglkg-day 3.lE-01 (mg/kg-day) -I 1.5E-09 
Benzo(a)pyrene 30.5 @kg 2.3lE-08 mn/m3 R 2.28-09 mg/kg-day 3.lE+OO (mg/kg-day) -I 6.78-09 
Benzo(b)fluoranthene 40.9 mg/kg 3.10E-08 mg/m3 R 2.9E-09 mg/kg-day 3.1E-01 (mg/kg-day) -I 9.OE-10 
Benzo(k)fluoranthene 18.7 mg/kg 1.4lE-08 m&m3 R 1.3E-09 mg/kg-day 3.lE-02 (mg/kg-day) -I 4. IE-11 
Carbazole 3.16 mg/kg 2.39B09 m@m3 R 2.2E- 10 mg/kg-day 2.OE-02 (mg/kg-day) -I 4.58-12 
Chrysene 96.0 mdkg 7.27E-08 m.e/m3 R 6.8E-09 mg/kg-day 3.1E-03 (mg/kg-day) -I 2.1 E- 11 
Dibenz(a,h)anthracene 1.41 mg/kg l.O7E-09 mg/m3 R 1 .OE-10 mg/kg-day 3.1E+OO (mg/kg-day) -’ 3.lE-10 
Fluoranthene 243 @kg 1.84E-07 mg/m3 R 1.7E-08 mg/kg-day NA __ -- 

Indeno( 1,2,3-cd)pyrene 8.79 mg/kg 6.66E-09 mn/m3 R 6.2E-10 mg/kg-day 3.lE-01 (mg/kg-day) -I 1.9E-10 
Naphthalene 0.525 mg/kg 3.98E-10 mg/rn’ R 3.7E-11 mg/kg-day NA -- __ 

Pyrene 250 @kg 1.898-07 mdm3 R 1.8E-08 mg/kg-day NA __ -_ 

4,4’-DDD 3 @kg 2.278-09 mrr/m3 R 2.1 E- 10 mg/kg-day 2.4E-01 (mg/kg-day) -I 5.lE-1 l 
Chlordane, alpha- 48 m&z 3.64E-08 m,q/m3 R 3.4E-09 mg/kg-day 3.5E-01 (mg/kg-day) -’ 1.2E-09 
Chlordane, gamma- 58 Wkg 4.398-08 mn/m’ R 4.1 E-09 mdkg-day 3.5E-01 (mg/kg-day) -I 1.4E-09 
Dieldrin 0.32 @kg 2.42E-10 mg/m3 R 2.3E-11 mg/kg-day 1 .GE+O 1 (mg/kg-day) .1 3.7E-10 
Heptachlor 22 Wkg 1.678-08 rngrn’ R l.GE-09 mg/kg-day 4.6E+OO (mg/kg-day) -I 7.1 E-09 
Heptachlor Epoxide 4.5 mg/kg 3.4lE-09 mn/m3 R 3.2E-10 mg/kg-day 9.lE+OO (mg/kg-day) -I 2.98-09 
Aroclor-1248 1.51 wk l.l4E-09 m&m3 R 1.1 E-l 0 mg/kg-day 2.OE+OO (mg/kg-day) -I 2.lE-10 
Aroclor-1254 0.975 mg/kg 7.398-10 m,q/m3 R 6.9E-11 mg/kg-day 2.OE+OO (mg/kg-day) -I 1.4E- 10 
Aroclor-1260 54.6 w&z 4.13E-08 mg/m’ R 3.98-09 mg/kg-day 2.OE+OO (mg/kg-day) -I 7.78-09 
Gasoline Range Organics 0.207 mg/kg 1.57E-10 mg/m3 R 1.5E- 11 mg/kg-day NA -- -- 

Diesel Range Organics 470 m&z 3.56E-07 mn/m3 R 3.3E-08 mg/kg-day NA -_ __ 

Antimony 1.22 @kg 9.258-10 rndrn’ R 8.7E-11 mg/kg-day NA -- __ 

Arsenic 3.49 mg/kg 2.65E-09 mg/m3 R 2.5E-10 mg/kg-day 1.5E+Ol (mg/kg-day) -I 3.7E-09 
Iron 2,260 mg/kg 1.7lE-06 rndrn’ R l .GE-07 mg/kg-day NA __ -- 

Thallium 0.31 wk 2.328-10 mg/m3 R 2.2E-11 mg/kg-day NA _- __ 

(Total) 3.5E-08 
Total Risk Across All Exoosure Routes/Pathwavs 13.5B-08 

NOTES. -. 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA -Toxicity criterion not available. mg/m3 - milligram per cubic meter 
_- - Not applicable. mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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Receptor Population: Residents 

of Potential 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a.h)anthracene 
bdeno(l.2.3~cd)pyrene 

EPC - Exposure Point Concentration 
NA - To&y criterion not available. 
__ - Not applicable. 

TABLE 8.4.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFlER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

- - 
Route Route 
EPC EPC 

Value Units 
- - 
4.398-08 mn/m’ 
3.61&09 mF/m’ 
1.88&09 mglm’ 
2.13E-09 m&n’ 
1.3SE-09 mg/m’ 
7.2OE10 mg/m’ 
5.08&09 mg/m’ 
5.27E-10 mg/m’ 
1.30&09 mg/m3 
3.94E-11 w/m3 
7.24E-08 mp/m3 
3.98E-09 mg/m’ 
1.78E-06 mp/m’ 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

- 
4.1 E-09 
3.4E-10 
1.8E-10 
2.OE-10 
1.3E-10 
6.7E-11 
4.7510 
4.9E-11 
1.2E-10 
3.7B12 
6.8B09 
3.7E-10 
1.7E-07 

Tot Rusk Acn 

mgikg - milligram per kilogram 
mums - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

Medium 
EPC 

Value 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,341 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

- 
Intake 

(Cancer) 
Units 

- 
mg/kg-day 
mg/kg-day 

MkW 
wb@v 
w&-day 
w&r-W 
w&-day 
w&-day 
@w-W 
mdkwQ 
W%-day 
w%-day 
m@g-day 

Cancer Slope 
Factor 

NA 
3.lE01 
3.IE-tQO 
3.lE-01 
3.lE-02 
2.oEGo2 
3.1B03 
3.1E+Oil 
3.lE-01 
1.6E+iJl 
2.OEtOO 
1.5E+Ol 

NA 

: Routes/Path1 
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TABLE 8.4.2 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Populalion: Residents 

Zxposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

lgestion Benzene 0.0034 WL 0.0034 mg/L M 3.2E-05 mg/kg-day 5.58-02 (mg/kg-day) -I 1.8E-06 
Chloroform 0.016 WL 0.016 WL M 1 SE-04 mg/kg-day 6.lE-03 (mg/kg-day) -I 9.2E-07 
2-Methylnaphthalene 0.00105 WL 0.00105 mg/L M 9.9E-06 mg/kg-day NA __ -- 

Naphthalene 0.0022 ML 0.0022 mg/L M 2.1 E-OS mg/kg-day NA -- _- 

Heptachlor Epoxide 0.0000167 mg/L 0.0000167 mg/L M l .bE-07 mg/kg-day 9.lE+OO (mg/kg-day) -I 1.4E-06 
MCPA 0.044 wY- 0.044 mg/L M 4.1 E-04 mg/kg-day NA -- __ 

Antimony 0.011 mg/L 0.011 mg/L M 1 .OE-04 mg/kg-day NA __ -- 

Arsenic 0.03 mg/L 0.03 mg/L M 2.8E-04 mg/kg-day 1 SE+00 (mg/kg-day) -I 4.28-04 
Iron 67.7 mg/L 67.7 WL M 6.4E-01 mg/kg-day NA -- -- 

Manganese 0.45 mg/L 0.45 mid- M 4.2E-03 mg/kg-day NA -- -- 

Thallium 0.0057 mg/L 0.0057 mg/L M 5.48-05 mg/kg-day NA -- __ 

(total) 4.3E-04 

lermal Benzene (mg/kg-day) -I 8.98-08 
Chloroform (mg/kg-day) -I 9.2E-08 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.2a RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Residents 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Inhalation Benzene 0.0034 WL 4.818-03 mrr/m’ R 4.78-06 mg/kg-day 2.78-02 (mg/kg-day) -I 1.3E-07 
Chloroform 0.016 mglL 1.80E-02 m,a/m’ R 1.8E-05 mg/kg-day 8.1E-02 (mg/kg-day) -I 1.4E-06 

(Total) I SE-06 

5/TTzzq Total Risk Across All Exposure Routes/Pathways 
NOTES: 
EPC - Exposure Point Concentration mg/L - milligram per liter 
NA - Toxicity criterion not available. mg/m’ - milligram per cubic meter 
-_ - Not applicable. mg/kg-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

[Scenario Timeframe: Future 1 

Exposure /I I Route 
Chemical 

of Potential 
Concern 

Ingestion Acetone 0.0056 mg/L 0.0056 
Toluene 0.0027 mg/L 0.0027 
Xylenes, total 0.0035 mg/L 0.0035 

(total) 

Dermal Acetone 0.0056 mg/L 0.0056 
Toluene 0.0027 mg/L 0.0027 
Xylenes, total 0.0035 mg/L 0.0035 

NOTES: 

mg/L M 
mg/L M 
mg/L M 

Cancer Slope 
Factor Units 

Cancer 
Risk 

mg/L 1 M I[ 3.28-06 1 mg/kg-day 1 NA 1 -- , t1 

Total Risk Across All Exposure Routes/Pathways 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

Residen 1, SW-A-C-OD 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC sclcctcd for risk calculation. 

Pagt 26 LO/2002 



/Scenario Timeframe: Future 

~~~~~t 

Receptor Population: Residents 

TABLE 8.4.4 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected Intake 
of Potential EPC EPC EPC EPC for Risk (Cancer) 

Concern Value Units Value Units Calculation (1) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

NA 
2.OE+OO 
2.OE+OO 

NA 

ngestion 2-Methylnaphthalene 10 m&g 10 w/kg M 
Aroclor-1248 2.8 w/kg 2.8 mg/kg M 
Aroclor-1260 40 w/kg 40 w/kg M 
Diesel Range Organics 11,600 m&g 11,600 mg/kg M 

(total) 

mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

NA 
2.2E+OO 
2.2E+OO 

NA 

)ermal 2-Methylnaphthalene 10 wkz 10 w/kg M 
Aroclor- 1248 2.8 @kg 2.8 w/kg M 
Aroclor- 1260 40 Wkg 40 w/kg M 
Diesel Range Organics 11,600 n-%/kg 11,600 mgh M 

(Total) 

Total Risk Acre 
NOTES, - 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA - Toxicity criterion not available. mglkg-day - milligram per kilogram per day 
__ - Not applicable. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

is All Exposure RouteslPathv 

1 Cancer Slope 
~ Factor Units 

Cancer 
Risk 

-- _- 
(mg/kg-day) -* 3.6E-07 
(mg/kg-day) -1 5.2E-06 

_- -_ 
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TABLE 8.4.1 A CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Gasoline Range Organics 
Diesel Range Organics 

Resident. .A-C-OD Pa 26 611012002 



TABLE 8.4.1A CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVILLE, NORTH CAROLINA 

Indeno(l,2,3-cd)pyrene 

Heptachlor Epoxide 

Gasoline Range Orgauics 

NOTES. -. 
EPC - Exposure Point Concentration 
NA . Toxicity criterion not available. 
-_ _ Not applicable. 

Medium 
EPC 

Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

- 

Route 
EPC 

Value 
- 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
a.79 

0.525 
2.50 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 

2,260 
0.31 

EPC Selected 
for Risk 

Calculation (1: 

M 8.IE-09 mgikg-day NA 
M 3.7E-06 w&-day 2.4E+OO 
M 1.6E-06 mg&-day ISEMI 
M 2.2E-06 WWW 1 SE+00 
M 1 .OE-06 WhWv ISEOI 
M 1.7E-07 mg/kw% 4.OE-02 
M 5.1E-06 w&c-W 2.4&02 
M 7.6E-08 w&-day 2.4EtOI 
M I .OE-06 m&-day NA 
M 4.7807 WJwW 2.4EiCQ 
M 2.2509 mg/kg-day NA 
M 1 .OE-06 w&-day NA 
M 1.2E-08 w&?-W 3.4E-01 
M 7.9&07 w%-day 4.4E-01 
M 9.6B07 mg/kg-day 4.4E-01 
M 1.3E-09 mg/kg-day 3.2EtOl 
M 9.1 E-08 WWW 6.3E+OO 
M 1.9E08 m&-day 1.3E+Ol 
M 8.78-08 WWW 2.2E+OO 
M 5.6E08 wk+ay 2.2E#lO 
M 3.1E-06 mg/kg-day 2.2EiGO 
M 8.SE-10 mdk&v NA 
M 1.9E-06 mgikg-day NA 
M 5.OE-IO m@g-day NA 
M 4.3E-08 m&&-day 3.7E+OO 
M 9.3B07 @k-day NA 
M 1.3E-10 w&-day NA 

__ 

(mg/kg-day) .I 
(mg/kg-day) .I 
(mg!kg-day) -’ 
OwWW -I 
h@wQ4 -I 
(mg/kg-day) -I 
W&-day) -I 

__ 

(@kg-day) _I 
__ 
__ 

OWbW A 
(mdkg-day) .I 
(mg/kg-day) -I 
(mg/kg-day) -I 
Ong/kg-day) -I 
@x&!-day) -I 
(m&g-day) -I 
(mg/kg-day) .I 
(mg/kg-day) .’ 

__ 
_- 
__ 

(mgfkg-day) 4 
__ 
_- 

To Risk Across All Exposure Routes/Pathways 

Intake 
(Cancer) 

- 

Cancer Slope 
Factor Units 

mflg - milligram per kilogram 
mgikg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation 

Cancer 
Risk 

__ 
8.78-06 
2.4E-OS 
3.2E-06 
1 SE-07 
6.8&09 
1.2E-07 
1.8E-06 

__ 

I.lE-06 
-- 
-. 

4.28-09 
3.5&07 
4.2E-07 
4.2B08 
$.7E-07 
2.3B07 
2.OE-07 
1.3E-07 
7.OE-06 

__ 
__ 
__ 

1.6E-07 
__ 
__ 

4.8805 - 
8SEOS 
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Resident-, \-C-OD 

TABLE 8.4.18 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 

~ 

Receptor Population: Residents 

JACKSONVILLE, NORTH CAROLINA 

m: 
EPC . Exposure Point Concentmtion 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg _ milligram per kilogram 
@kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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Rwdent-CT. SS-A-C-I 

TABLE 8.4.laA CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Gasoline Range Organics 
Diesel Range Organics 

Total Risk Across All Exposure Routes/Pathways 
NOTES. 

I( 

-. 
EPC _ Exposure Point Concentration mgkg - milligram per kilogram 
N,d* T,w;r:t.r r.hs.An “_, ~...“:lnhln .-.,..J .““.-a., ..I..V..Y.l .IVL ‘.““.I”“.~. ruyut _ iri%giiiiii ijzi &iC *T&W 
__ - Not applicable. mg/kg-day - milligmm per kilogram per day 

0) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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lhalation 2-Methylnaphthalene 
Beozo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2.3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
IrOll 

(Total) 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Medium 
EPC 

Value 
- 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
(1.7 

0.695 
1.72 

0.052 
95.6 
5.26 

2,347 

TABLE 8.4.laB CT 
CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCBCAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

- 
Route 
EPC 
Value 

- 
4.39B08 
3.61&09 
1.88E-09 
2.13E-09 
1.35E-09 
7.20E-IO 
S.O8E-09 
5.27B10 
1.3OE-09 
3.94&11 
7.24B08 
3.98B09 
1.78EO6 

- 

Route 
EPC 
Units 

- 
mg/lm 
mrrlm’ 
mg/m3 
mp/ms 
mg/m’ 
mp/m’ 
mg/m’ 
mg/m’ 
m,g!ms 
mp/m3 
mF/m3 
mg/m’ 
mp/ms 

EPC Selected 
for Risk 

Calculation (1) 

- 
Intake 

(Cancer) 

R 9.9E-10 
R 8.2E-11 
R 4.2E-11 
R 4.8E-11 
R 3.OE-11 
R 1.6511 
R l.IE-10 
R 1.2E-11 
R 2.9E-I 1 
R 8.9&13 
R 1 .GE-09 
R 9.0&I 1 
R 4.OE-08 

Tot 
- 
Risk Acre 

mg!m’ - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

- 
Intake 

(Cancer) 
units 

- 
Wkday 
mS%-day 
mg/k@w 
WW-% 
mglkg-day 
mg/kg-day 

w&-day 
mg/kg-day 

wWdv 
wWdv 
w&-day 
wWW 
mgikg-day 

Cancer Slope 
Factor 

NA 
3.lE-01 
3.1E+OO 
3.1E-01 
3.1E-02 
2.OE-02 
3.1E-03 
3.1E+OO 
3.1E-01 
1.6E+Ol 
2.OE+OO 
1.5E+Ol 

NA 

~ 
s All Exposure Routes/Path\ 
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TABLE 8.4.2 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJFUNE 
JACKSONVILLE. NORTH CAROLINA 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.2a CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chloroform 0.016 
(Total) 

m: 
EPC - Exposure Point Concentration mg/L - milligram per liter 
NA - Toxicity criterion not available. mg/m’ - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Total Risk Across All Exposure Routes/Pathways 

Resident-c -A-C-I Pa, 26 



TABLE 8.4.3 CT 
CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LElEUNE 
JACKSONVILLE, NORTH CAROLINA 

[Scenario Timeframz Future 1 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Residents 
[Receptor Age: Adult I 

Tot 
m: 
EPC - Exposure Point Concentmtion 
NA - Toxicity criterion not available. 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 

-_ - Not applicable. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.4.4 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Ingestion 2Methylnaphthalene 
Aroclor- 1248 
Aroclor- 1260 
Diesel Range Organics 

Medium 
EPC 
units 

- 
Intake 

(Cancer) 
Units 

- 
mgfkg-day 
w&-day 
mgikg-day 
mgikg-day 

mg/kg-day 
W&-day 
mgikg-day 
mg/kg-day 

Cancer Slope 
Factor 

NA 
2.oFMo 
Z.OE+OO 

NA 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgikg - milligram per kilogram 
mgikg-day - milligram per kilogram per day 
(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer Slope 
Factor Units 

Cancer 
Risk 

IOtaI Klsk Across All Exposure KoutesWathways 

NA 
2.2E+OO 
2.2E+OO 

NA 
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TABLE 8.5.1A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~1 

Receptor Population: Residents 

!xposure Chemical 
Route of Potential 

Concern 

lgestion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1248 
Aroclor- 1254 
Aroclor-1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Tnaiiium 
(total) 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units Value Units Calculation (1) Units 

1.96 mg/kg 1.96 mg/kg M 2.1 E-06 mglkg-day NA -- -- 

69.0 mglkg 69.0 w&g M 7.6E-05 mg/kg-day 7.3E-01 (mg/kg-day) -i 5.5E-05 
30.5 w&z 30.5 @kg M 3.38-05 mg!kg-day 7.3E+OO (mg/kg-day) -i 2.4E-04 
40.9 mg/kg 40.9 @kg M 4.5E-05 mg/kg-day 7.3E-01 (mg/kg-day) -I 3.38-05 
18.7 mdkg 18.7 mg/kg M 2.OE-05 mg/kg-day 7.38-02 (mg/kg-day) -i 1.5E-Of 
3.16 @kg 3.16 mg/kg M 3.58-06 mg/kg-day 2.OE-02 (mg/kg-day) -1 6.9E-08 
96.0 mg/kg 96.0 mg/kg M 1.1 E-04 mg/kg-day 7.38-03 (mg/kg-day) -I 7.78-07 
1.41 @kg 1.41 mg/kg M 1.5E-06 mg/kg-day 7.3E+OO (mg/kg-day) -i 1.1 E-05 
243 w&z 243 Wkg M 2.78-04 mg/kg-day NA -_ -- 

8.79 m&z 8.79 @kg M 9.68-06 mg/kg-day 7.3E-01 (mg/kg-day) -1 7.OE-06 
0.525 mg/kg 0.525 @kg M 5.88-07 mg/kg-day NA -_ -_ 

250 @kg 250 mg/kg M 2.7E-04 mg/kg-day NA _- -- 

3 mg/kg 3 mg/kg M 3.3E-06 mg/kg-day 2.4E-01 (mg/kg-day) -1 7.98-07 
48 Wkg 48 @kg M 5.3E-05 mg/kg-day 3.5E-01 (mg/kg-day) -I 1.8E-05 
58 m&g 58 Wkg M 6.4E-05 mg/kg-day 3.5E-01 (mg/kg-day) -1 2.2E-05 

0.32 w&g 0.32 m&s M 3.58-07 mg/kg-day 1 .bE+Ol (mg/kg-day) .I 5.6E-06 
22 mg/kg 22 mg/kg M 2.48-05 mgfkg-day 4.5E+OO (mg/kg-day) -I 1.1 E-04 
4.5 mdkg 4.5 @kg M 4.98-06 mg/kg-day 9.1E+OO (mg/kg-day) -i 4.58-05 
1.51 @kg 1.51 w&z M 1.7E-06 mg/kg-day 2.OE+OO (mg/kg-day) -i 3.38-06 

0.975 mg/kg 0.975 mg/kg M 1.1 E-06 mg/kg-day 2.OE+OO (mg/kg-day) -I 2.1E-06 
54.6 @kg 54.6 @kg M 6.OE-05 mg/kg-day 2.OE+OO (mg/kg-day) -1 1.2E-04 

0.207 mg/kg 0.207 @kg M 2.3E-07 mg/kg-day NA -- __ 

470 m&g 470 mdkg M 5.28-04 mg/kg-day NA -_ __ 

1.22 mg/kg 1.22 w&g M 1.3E-06 mg/kg-day NA -- -_ 

3.49 mg/kg 3.49 mg/kg M 3.88-06 mg/kg-day 1.5E+OO (mg/kg-day) -I 5.78-06 
2,260 mdkg 2,260 w&g M 2.58-03 mg/kg-day NA -_ -- 
^ A. 
u.5 I mgikg ^ ^. u.5 1 mgikg M 

- .- ^- 
5.4c-VI mgikg-day NA -- -_ 

6.8E-04 
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Receptor Population: Residents 

TABLE 8.5.lA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Zxposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer SIope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

iermal 2-Methylnaphthaiene 1.96 mg/kg 1.96 mg/kg M 6.OE-08 mg/kg-day NA -- _- 

Benzo(a)anthracene 69.0 @kg 69.0 Wkg M 2.8E-05 mg/kg-day 2.4E+OO (mg/kg-day) -I 6.5E-05 
Benzo(a)pyrene 30.5 mg/kg 30.5 m&s M 1 .ZE-05 mg/kg-day 1.5E+Ol (mg/kg-day) -I 1.8E-04 
Benzo(b)fluoranthene 40.9 @kg 40.9 Wkg M 1.6E-05 mg/kg-day 1.5E+OO (mg/kg-day) -i 2.4E-05 
Benzo(k)fluoranthene 18.7 m&s 18.7 w/kg M 7.4E-06 mglkg-day 1.5E-01 
Carbazole 

(mg/kg-day) -I 1.1 E-06 
3.16 mgncg 3.16 mg/kg M 1.3E-06 mg/kg-day 4.OE-02 (mg/kg-day) -I 5.OE-08 

Chrysene 96.0 m&g 96.0 WQ M 3.8E-05 mg/kg-day 2.4E-02 
Dibenz(a,h)anthracene 

(mg/kg-day) -1 9.OE-07 
1.41 mg/kg 1.41 w&g M 5.68-07 mg/kg-day 2.4E+Ol (mg/kg-day) -I 1.3E-05 

Fluoranthene 243 mg/kg 243 Wk M 7.58-06 mg/kg-day NA __ __ 

Indeno( 1,2,3-cd)pyrene 8.79 w&4 8.79 Wkg M 3.5E-06 mg/kg-day 2.4E+OO (mg/kg-day) -I 8.38-06 
Naphthalene 0.525 w&z 0.525 @kg M 1.6E-08 mg/kg-day NA -- -- 
Pyrene 250 mk% 250 @kg M 7.78-06 mg/kg-day NA -- __ 

4,4’-DDD 3 @kg 3 mg/kg M 9.28-08 mg/kg-day 3.4E-01 (mg/kg-day) -I 3.28-08 
Chlordane, alpha- 48 Wkg 48 @kg M 5.9E-06 mg/kg-day 4.4E-01 (mg/kg-day) -I 2.68-06 
Chlordane, gamma- 58 @kg 58 m&s M 7.1 E-06 mg/kg-day 4.4E-01 (mg/kg-day) -I 3.1 E-06 
Dieldrin 0.32 mg/kg 0.32 mg/kg M 9.88-09 mg/kg-day 3.2E+Ol (mg/kg-day) -I 3.1 E-07 
Heptachlor 22 Wkg 22 Wkg M 6.8E-07 mg/kg-day 6.3E+OO 
Heptachlor Epoxide 

(mg/kg-day) -1 4.28-06 
4.5 @kg 4.5 @kg M 1.4E-07 mg/kg-day 1.3E+Ol (mg/kg-day) -I 1.7E-06 

Aroclor- 1248 1.51 mglkg 1.51 @kg M 6.5E-07 mg/kg-day 2.2E+OO 
Aroclor- I254 

(mg/kg-day) -1 1.5E-06 
0.975 w&g 0.975 w&s M 4.28-07 mglkg-day 2.2E+OO (mg!kg-day) .I 9.3E-07 

Aroclor-I 260 54.6 mg/kg 54.6 Wkg M 2.38-05 mg/kg-day 2.2E+OO 
Gasoline Range Organics 

(mg/kg-day) -I 5.2E-05 
0.207 mtikg 0.207 w&g M 6.48-09 mg/kg-day NA -- -- 

Diesel Range Organics 470 w&s 470 mg/kg M 1.4E-05 mg/kg-day NA _- -- 

Antimony 1.22 mg/kg 1.22 @kg M 3.7E-09 mg/kg-day NA __ __ 

Arsenic 3.49 w&s 3.49 mg/kg M 3.2E-07 mg/kg-day 3.7E+OO 
Iron 

(mg!kg-day) -I 1.2E-06 
2,260 @kg 2,260 mg/kg M 6.98-06 mg/kg-day NA -- -- 

Thallium 0.31 mg/Q 0.31 @kg M 9.4E-10 mg/kg-day NA __ __ 
(Total) 3.68-04 

Tfi’a’ n;@G *,-*nro A” F~~)osure Routes/Pathwavs I 
NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.S.lB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFI-ER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Resident-RME. SS-T-GOD Page 3 of 4 

Recebtor A&: Young Child 

F 
Receptor Population: Residents 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
._ - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

6/l l/2002 





Resident-RME. SST-C-1 

TABLE 8.5.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

m: 
EPC - Exposure Point Concentration m&g - milligram per kilogram 
NA - Toxicity criterion not available. mg/m3 - milligram per cubic meter 
._ _ Not applicable. mgkg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Page 4 of 4 



TABLE 8.5.2 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

pi 

Receptor Population: Residents 

igestion Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlar Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(total 

)ermal Benzene 
Chloroform 
2-Methylnaphthalene 
Naphthalene 
Heptachlor Epoxide 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
-- - Not applicable. 

Resident. SW-T-GOD Pag, 26 10/2002 

Medium 
EPC 

Value 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.01 I 
0.03 
67.7 
0.45 

0.0057 

- 
Medium 

EPC 
Units 

- 

WL 
mg/L 
mgn 
mg/L 
ML 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
WL 
mg/L 

- 

Route 
EPC 

Value 
- 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

0.0034 
0.016 

0.00105 
0.0022 

0.0000167 
0.044 
0.011 
0.03 
67.7 
0.45 

0.0057 

- 

- 
Route 
EPC 
Units 

- 

WL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
WL 
w#- 
mg/L 
mg/L 

EPC Selcctcd 
for Risk 

Zalculation (1 

- 
lntake 

(Cancer) 
Intake 

(Cancer) 
Units 

Cancer Slope Cancer Slope 
Factor Factor Units 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

- 
1.9E-OS 
8.8E-05 
5.88-06 
1.2E-05 
9.28-08 
2.4E-04 
6.OE-05 
1.6E-04 
3.7E-01 
2.5E-03 
3.1E-05 

mg/kg-day 5.5E-02 (mg/kg-day) -I 
mg/kg-day 6.1 E-03 (mg/kg-day) -I 
mg/kg-day NA -- 

mg/kg-day NA -- 

mg/kg-day 9.1E+OO (mg/kg-day) -t 
mg/kg-day NA _- 

mg/kg-day NA _- 

mg/kg-day 1.5E+OO (mg/kg-day) -I 
mg/kg-day NA _- 

twJ%W NA _- 

mg/kg-day NA -- 

M 6.58-07 mg/kg-day 5.98-02 (mg/kg-day) -I 
M 1.3E-06 mg/kg-day 3.1E-02 (mg/kg-day) -1 
M 1.4E-06 mg/kg-day NA -- 
M I .4E-06 mg/kg-day NA _- 

M 8.38-09 mg/kg-day 1.3E+O I (mg/kg-day) -I 
M I .9E-06 mg/kg-day NA _- 

M 9.9E-08 mg/kg-day NA -- 

M 2.7E-07 mg/kg-day 3.7E+OO (mg/kg-day) -I 
M 6.lE-04 mg/kg-day NA -- 

M 4.1 E-06 mg/kg-day NA _- 

M 5.2E-08 mg/kg-day NA -- 

To ilisk Across All Exposure Routes/Pathways 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

- 
I 

l!I 

Cancer 
Risk 

1 .OE-06 
5.3E-07 

__ 
__ 

8.3B07 
__ 
-_ 

2.58-04 
__ 
__ 
-- 

2.5E-04 

3.8E-08 
3.9E-08 

-- 
__ 

1 .OE-07 
_- 
-_ 

9.98-07 
__ 
__ 
_- 

1.2E-06 - 
2.5E-04 - 



Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Residents 
Recentor Ace: Youne Clhild 

NOTES. A 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

TABLE 8.5.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical Medium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (I) 

(total) 

Acetone 0.0056 mg/L 0.0056 mg/L M 
Toluene 0.0027 mg/L 0.0027 mg/L M 
Xylenes, total 0.0035 mg/L 0.0035 mg/L M 

Intake 
(Cancer) 

SSE-07 W&-day 
2.6E-07 mg/kg-day 
3.48-07 Wkday 

1.7E-08 mglkg-day NA _- -- 

6.6E-07 mglkg-day NA -- -- 

1.8E-06 mg/kg-day NA __ _- 

J 
.lotat KISK ACrOSS All Exposure Routes/Pathways 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

NA -- _- 

NA _- _- 
NA -- -- 

-- 

mg/L - milligram per liter 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 85.4 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Residents 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

ngestion 2-Methylnaphthalene 10 w/kg 10 mg& M 1.5E-06 mg/kg-day NA -- -- 
Aroclor- 1248 2.8 w/kg 2.8 m&s M 4.28-07 mg/kg-day 2.OE+OO (mglkg-day) -1 8.4E-07 
Aroclor- 1260 40 mg/kg 40 w/kg M 6.OE-06 mg/kg-day 2.OE+OO (mg/kg-day) -* 1.2E-0.5 
Diesel Range Organics 11,600 w/kg 11,600 m&g M 1.7E-03 mg/kg-day NA -_ -- 

(total) 1.3E-05 

)ermal 2-Methylnaphthalene 10 w/kg 10 w/kg M 4.2E-08 mg/kg-day NA __ _- 

Aroclor-1248 2.8 w&g 2.8 mg/kg M 1.6E-07 mg/kg-day 2.2E+OO (mg/kg-day) -I 3.7E-07 
Aroclor-1260 40 w&g 40 w/kg M 2.4E-06 mglkg-day 2.2E+OO (mglkg-day) -I 5.2E-06 
Diesel Range Organics 11,600 w/kg 11,600 mg/kg M 4.9E-05 mg/kg-day NA -- -- 

(Total) 5.6E-06 

-j-mE Total Risk Across All Exposure Routes/Pathways 
NOTES* u 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA - Toxicity criterion not available. mg/kg-day - milligram per kilogram per day 
-- - Not applicable. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.5.lA CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 

of Potential 

Gasoline Range Organics 
Diesel Range Organics 

Mediun 
EPC 
Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 
3 

48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 

0.207 
470 
1.22 
3.49 
2,260 
0.31 

Route Route EPC Selectee Intake Intake Cancer Slope 
EPC EFC for Risk (Cancer) (Cancer) Factor 
Value units Zalculation (1 Units 

1.96 mdks M 7.28-07 mglkg-day NA 
69.0 mdks M 2.58-05 mgikg-day 7.3E01 
30.5 mdks M 1. IE-05 mghg-day 7.3Ei.00 
40.9 m&2 M 1.5E-05 mg/kg-day 7.3E-01 
18.7 mdks M 6.8E-06 mg!kg-day 7.3E-02 
3.16 mdks M 1.2E-06 mg&-day 2.OE-02 
96.0 mgncs M 3.5E-05 mgikg-day 7.3B-03 
1.41 4% M 5.2E-07 mg/kg-day 7.3E+!M 
243 Wk M 8.98-05 mg/kg-day NA 
8.79 mdks M 3.2806 mgikg-day 7.3E-01 

0.525 mdks M I .9E-07 mgikg-day NA 
250 mdks M 9.2&05 mglkg-day NA 
3 msn;s M I. I E-06 mg/kg-day 2.4E.01 

48 msnCs M l.SE-05 m@g-day 3.5E-01 
58 mdks M 2.1 E-05 mg!kg-day 3.5EOl 

0.32 mdkg M 1.2E-07 mg/kg-day 1.6EtOl 
22 mg/kg M 8.1 E-06 mg/kg-day 4.5E+OO 
4.5 mg/kg M 1.6E-06 mg/kg-day 9.1E+OO 
1.51 mg/kg M 5.5E-07 m&-day 2.OE+OO 

0.975 w&t M 3.6&07 m@g-day 2.OE+OO 
54.6 m&z M 2.OE-05 mg/kg-day 2.OEiXlO 
0.207 mg/kg M 7.6E-08 mgikg-day NA 
470 mg/kg M I .7E-04 mg/kg-day NA 
1.22 mdks M 4.58-07 mgikg-day NA 
3.49 mgncs M 1.3E-06 mg/kg-day 1SEtOO 

2,260 m@s M 8.3E-04 mg/kg-day NA 
0.31 mdks M 1.1 E-07 mg/kg-day NA 

Cancer Slope Cancer 
Factor Units Risk 

__ __ 
(mg/kg-day) -I I .8E-05 
(mg/kg-day) .I 8.1E-05 
(mopday) .’ l.lE-05 
(mg/kg-day) .’ 5.OE-07 
(mg/kg-day) .’ 2.3E-OS 
(mg/kg-day) .’ 2.6&07 
(mg/kg-day) -I 3.8&06 

_- __ 
(mg/kg-day) .’ 2.4806 

__ -- 
_- _- 

(mgikg-day) -I 2.6807 
(mg/kg-day) -I 6.2506 
(mg/kg-day) -I 7.4506 
(m&-day) -I 1.9E-06 
(mg/kg-day) -I 3.6E3-05 
(mg/kg-day) -I 1 SE-05 
(mg/kg-day) -I l.lE-06 
(mg/kg-day) -’ 7.1E-07 
(mg/kg-day) .’ 4.0505 

__ -_ 
__ __ 
__ _- 

(mgntg-day) -I 1.9E-06 
__ __ 
-- -- 

2.3E-04 
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of Potential 

Benzo(b)fluoranthene 
nzo(k)fluoranthcne 

benz(a,h)anthracene 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available 
__ - Not applicable. 

Medium Medium 
EPC EPC 
Value Units 

Route 
EPC 
Value 

1.96 m&g 1.96 
69.0 mw% 69.0 
30.5 m&z 30.5 
40.9 mdks 40.9 
18.7 mdks 18.7 
3.16 mdkg 3.16 
96.0 mg/kg 96.0 
1.41 mgncs 1.41 
243 mg/kg 243 
8.79 mdkg 8.79 
0.525 mdks 0.525 
250 mdks 2.50 
3 w&z 3 
48 mg/kg 48 
58 mgncg 58 

0.32 m& 0.32 
22 mgncg 22 
4.5 wh 4.5 
1.51 mdks 1.51 

0.975 wk2 0.975 
54.6 wh 54.6 
0.207 mg/kg 0.207 
470 m& 470 
1.22 mdks 1.22 
3.49 w&i 3.49 

2,260 m@g 2,260 
0.31 m& 0.31 

TABLE 8.S.lA CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

EPC Selected 
for Risk 

Xculation (I) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

TOI 

Intake 
:Cancer) 

2.9B08 
1.3E-05 
5.8E-06 
7.8E-06 
3.68-06 
6.OE-07 
1.8E-05 
2.78-07 
3.6&06 
1.7E-06 
7.7E-09 
3.7E-06 
4.4E-08 
2.8B06 
3.4E-06 
4.7E-09 
3.2E-07 
6.6&08 
3.1E-07 
2.OE-07 
l.lE-0.5 
3.0509 
6.9%06 
1.8E-09 
1.5E-07 
3.38-06 
4.5E-10 

Intake Cancer Slope 
(Cancer) Factor 

units 

WWW 
mdkg-day 
mgikg-day 
mg/kg-day 
w&-day 
WWay 
mY%-day 
w&-day 
w&-day 
w&t-day 
mg/kg-day 
mgikg-day 
mgikg-day 
mgikg-day 
mdkg-day 
mg/kg-day 
WWay 
w&-day 
Wkday 
WWay 
w&-day 
wh-day 
~glkg-day 
mgntg-day 
mg/kg-day 
wWday 
mglkg-day 

NA 
2.4E+OO 
1.5E+Ol 
1.5EtOO 
lSE-01 
4.OE-02 
2.4E-02 
2.4E+Ol 

NA 
2.4E+OO 

NA 
NA 

3.4E-01 
4.4E-01 
4.4E-01 
3.2E+Ol 
6.3E+OO 
1.3EtOl 
2,2E+OO 
2.2E+OO 
2.2E+OO 

NA 
NA 
NA 

3.7E+OO 
NA 
NA 

Wk Across All Ixposure KouteWamways 

Cancer Slope 
Factor Units 

__ 
b%h-day) A 
(mg/kg-day) .1 
OWwW _I 
bWWay) -’ 
(mg/kg-day) -I 
(mg/kg-day) .I 
OWQ-W) .I 

-_ 

@k-day) G 
__ 
-- 

(mg&-day) -I 
@W%day) -I 
(mg/kg-day) .I 
(mdkg-day) .’ 
(mg/kg-day) -I 
NWWW .I 
OWWay) -I 
h&-W) .I 
Wk-day) .’ 

. . 
_- 
__ 

(mgIk/kg-day) .’ 
__ 
-- 

mgkg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Cancer 
Risk 

-_ 
3.1E-05 
8.5E-05 
l.lE-05 
5.2B07 
2.4E-08 
4.3B07 
6.3E-06 

__ 
3.9E-06 

__ 
__ 

1.5E-08 
1.2M6 
1.5E-06 
1.5E-07 
2.0506 
8.3B07 
6.9&07 
4.4%07 
2.5E-05 

. . 
_- 
__ 

5.68-07 
-_ 
__ 

1.7E-04 
4.OE-041 
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TABLE 8.5.lB CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLMA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Residents 

of Potential 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available 
__ - Not applicable. 

Medium Medium Route Route EPC Selected 
EPC EPC EPC EPC for Risk 
Value Units Value units Calculation (1) 

57.9 mu% 57.9 mdks 
4.76 mpncg 4.76 mdks 
2.48 Wb 2.48 WN 
2.81 mdks 2.81 msnCs 
1.78 mgncs 1.78 mpncg 
0.95 mdks 0.95 msnCg 
6.7 mg/kg 6.7 msntg 

0.695 m&c 0.695 a& 
1.72 mdks 1.72 msnCs 

0.052 mdkg 0.052 JWQ 
95.6 m& 95.6 mpncg 
5.26 mdks 5.26 mu% 
2,347 mt@g 2,347 m&8 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

51.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

57.9 
4.76 
2.48 
2.81 
1.78 
0.95 
6.7 

0.695 
1.72 

0.052 
95.6 
5.26 
2,347 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Tot 

Cancer Slope 
Factor 

NA 
7.3E-01 
7.3E+OO 
7.3E-01 
7.3E-02 
2.oE-02 
7.3E-03 
7.3EtOO 
7.3E-01 
1.6E+Ol 
2.OEtOO 
1.5EiQO 

NA 

NA 
2.4Eii30 
1.5Ei.01 
1.5E+OO 
1.5E-01 
4.OE02 
2.4E-02 
2.4EtOl 
2.4Ei.00 
3.2EtOl 
2.2EtCO 
3.7E+OO 

NA 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation 

(mg/kg-day) .I 7.8&07 
(megday) -I 5.OE-08 
(mg/kg-day) -I 7.2E-09 
(mg/kg-day) -* 3.OE-08 
(mglkg-day) -I 3.IB06 
(m@g-day) -I 7.7E-07 
@@g-day) -I 2.4&08 
(mgikg-day) -I 4.4B05 
(m@g-day) -I 8SB07 

-_ _- 
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r 
Receptor Population: Residents 
Recebtor Age: Young Child II 

of Potential 

Indeno( 1,2,3-cd)pyrene 

Chlordane, gamma- 

Diesel Range Organ& 

EPC - Exposure Point Concentration 
NA _ Toxicity criterion not available 
__ - Not applicable. 

- 
Medium 

EPC 
Value 

1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.19 

0.525 
250 

3 
48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 
0.207 
470 
1.22 
3.49 
2,260 
0.31 

TABLE 8.5.laA CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LWEUNE 
JACKSONVILLE, NORTH CAROLINA 

Route Route EPC Selected 
EPC EPC for Risk 
Value units :alcolation (1: 

1.48&09 mF/m’ R 
5.23&08 mglm’ R 
2.31E-08 mglrn’ R 
3.10E-08 mglm3 R 
1.41E-08 mp/m’ R 
2.39509 mdm3 R 
7.27&08 m,& R 
1.07E-09 rngfrn3 R 
1.848-07 mn/m” R 
6.668-09 mdm’ R 
3.98E-10 mg/m3 R 
1.898-07 mgIm3 R 
2.27&09 mf$m’ R 
3.64B08 rndrn’ R 
4.398-08 mn/m3 R 
2.42E-10 mn/m’ R 
1.67E-08 m,q/m’ R 
3.4lE-09 mn/m3 R 
1.14E09 mp/m’ R 
7.39E-10 mdm’ R 
4.13Fr-08 mg/m’ R 
1..57E-10 mg/m3 R 
3.56E-07 m&m3 R 
9.25&10 mgim’ R 
2.6.58-09 mg/m’ R 
1.71&06 mum’ R 
2.328-10 mdm3 R 

- - 

- 
intake 

(Cancer) 

- 
8.2E-11 
2.98-09 
1.3E-09 
1.7&09 
7.8E-10 
1.3E-10 
4.OE-09 
5.9E-1 I 
1 .OE-08 
3.7510 
2.2E-11 
1 .OE-08 
1.2E-10 
2.OE-09 
2.4&09 
1.3511 
9.2E-IO 
1.9E-10 
6.3E-11 
4.1E.11 
2.3B09 
8.68-12 
Z.OE-08 
5.lEll 
l.SE-10 
9.4E-08 
1.3E-1 I 

Tot lisk Acre All Exposure Routes/Path1 

mg/kg - milligram per kilogram 
mg/m3 - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

__ __ 
(mg/kg-day) .I 8.9E-10 
(mglkg-day) -’ 3.9E-09 
(mg/kg-day) .I 5.3E-10 
(mg/kg-day) -’ 2.4E-11 
(mgIkg-day) -I 2.6E-12 
(mg/kg-day) -I 1.2E- 11 
(mgIkg-day) .I 1.8E-10 

-_ __ 
(mg/kg-day) -I l.lE-10 

__ __ 
__ -_ 

(mg/kg-day) .I 3.OE-11 
(mgikg-day) .I 7.OE-10 
(mg/kg-day) -’ 8.5E-10 
(m@kg-day) -I 2.lE-10 
(m&-day) -I 4.2B09 
(mg/kg-day) -’ 1.7B09 
(mg/kg-day) -I 1.3E-10 
(mgikg-day) -I 8.1E-11 
(mgikg-day) .’ 4.5B09 

-- __ 
_- _- 
-_ __ 

(mfig-day) .I 2.2&09 
-_ __ 
__ __ 

2.OE-08 
‘YS 11 2.OE-08 
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Resident-CT, SST-C-1 

TABLE 8.5.laB CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

IScenario Timefraorx Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Residents 

NOTE3 -. 
EPC - Exposure Point Concentration mghg - milligram per kilogam 
NA -Toxicity criterion not available. mg/m’ - milligram per cubic meter 
-_ - Not applicable. mg/kg-day _ milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.5.2 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

m: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-_ _ Not applicable. 

mg/L - milligram per liter 
mgkg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Resident-t -T-GOD Pal 16 
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TABLE 8.5.3 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE. NORTH CAROLINA 

m: 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg/L - milligram per titer 
mgikg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

6/10/2002 



TABLE 8.5.4 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORM CAROLINA 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Residents 

Diesel Range Organ& 

m: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

mgikg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.6. I A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Zxposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

gestion 2-Methylnaphthalene 1.96 mg/kg 1.96 mdk M 1.3E-07 mglkg-day NA __ -_ 

Benzo(a)anthracene 69.0 mg/k 69.0 w&z M 4.6E-06 mg/kgday 7.3E-01 (mg/kg-day) -t 3.4E-06 
Benzo(a)pyrene 30.5 m&s 30.5 mg/kg M 2.OE-06 mg/kg-day 7.3E+OO (mg/kg-day) ei 1.5E-05 
Benzo(b)fluoranthene 40.9 mgnCg 40.9 @kg M 2.7E-06 mg/kgday 7.3E-01 (mg/kg-day) -i 2.OE-06 
Benzo(k)fluoranthene 18.7 m&z 18.7 mg/kg M 1.3E-06 mg/kgday 7.3E-02 (mg/kg-day) -I 9.1E-08 
Carbazole 3.16 w&z 3.16 wk M 2.1 E-07 mg/kg-day 2.OE-02 (mg/kgday) -I 4.2E-09 
Chrysene 96.0 m&g 96.0 mg/kg M 6.4E-06 mg/kg-day 7.3E-03 (mg/kgday) -I 4.7E-08 
Dibenz(a,h)anthracene 1.41 @kg 1.41 w& M 9SE-08 mg/kg-day 7.3E+OO (mg/kgday) -I 6.98-07 
Fluoranthene 243 mg/k 243 mdkg M 1.6E-05 mg/kg-day NA -_ -- 

Indeno( 1.2.3~cd)pyrene 8.79 m&z 8.79 @kg M 5.98-07 mgikgday 7.3E-01 (mg/kg-day) -I 4.38-07 
Naphthalene 0.525 mdkg 0.525 mdk M 3SE-08 mg/kg-day NA -_ -- 

Pyrene 250 @kg 250 wk M 1.7E-05 mg/kg-day NA __ -- 

4,4’-DDD 3 mg/kg 3 mg/kg M 2.OE-07 mg/kg-day 2.4E-01 (mg/kg-day) -I 4.88-08 
Chlordane, alpha- 48 @kg 48 @kg M 3.28-06 mg/kgday 3.5E-01 (mg/kg-day) -I 1.1 E-06 
Chlordane, gamma- 58 m&s 58 mg/kg M 3.9E-06 mg/kgday 3.5E-01 (mg/kgday) -I 1.4E-06 
Dieldrin 0.32 @kg 0.32 mg/kg M 2.1 E-08 mg/kgday l.bE+Ol (mg/kgday) -i 3.4E-07 
Heptachlor 22 mg/kg 22 Wkg M 1.5E-06 mg/kgday 4.5E+OO (mg/kgday) -I 6.6E-06 
Heptachlor Epoxide 4.5 mg/kg 4.5 mdkg M 3.OE-07 mg/kgday 9.lE+OO (mg/kgday) -I 2.7E-06 
Aroclor-1248 1.51 @kg 1.51 w&t M 1 .OE-07 mg/kgday 2.OE+OO (mg/kgday) -i 2.OE-07 
Aroclor-1254 0.975 mg/kg 0.975 @kg M 6.5E-08 mg/kg-day 2.OE+OO (mg&gday) -i 1.3E-07 
Aroclor-1260 54.6 @kg 54.6 mg/kg M 3.7E-06 mg/kgday 2.OE+OO (mg/kg-day) 7’ 7.3E-06 
Gasoline Range Organics 0.207 @kg 0.207 wk M 1.4E-08 mg/kgday NA __ __ 

Diesel Range Organics 470 @kg 470 @kg M 3.28-05 mg/kg-day NA __ -_ 

Antimony 1.22 &kg 1.22 @kg M 8.2E-08 mg/kg-day NA _- __ 

Arsenic 3.49 @kg 3.49 w&s M 2.3E-07 mg/kg-day 1.5E+OO (mg/kg-day) -i 3.5E-07 
Iron 2,260 m&g 2,260 Wkg M 1.5E-04 mg/kg-day NA _- -_ 

Tha!!i~u.m 0.3! .mg!kg 0.3! mgkg M 2.!E-08 molko-dnv -- ---0 --D --, N.A -- 

(total) 4.2E-05 

1 
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TABLE 8.6.1A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

IReceptor Age: Adult 

Indeno( 1,2,3-cd)pyrene 

Heptachlor Epoxide 

Diesel Range Organ& 

NOTES: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
_- - Not applicable. 

mg/kg - milligram per kilogram 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.6.1B RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Construction Workers 

rgestion 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

(total 

~ermal 2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Dieldrin 
Aroclor- 1260 
Arsenic 
iron 

(Total) 

NOTFS: 1 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

Construction, SS-C-OD 

- - - - 
Medium Medium Route Route 

EPC EPC EPC EPC 
Value Units Value Units 

- - - - 
57.9 mglkg 57.9 Wkg 
4.76 mg/k 4.76 mg/k 
2.48 mglkg 2.48 @kg 
2.81 mg/kg 2.81 @kg 
I.78 mg/kg 1.78 mp/kg 
0.95 w@g 0.95 m&z 
6.7 w& 6.7 Wkg 

0.695 mglkg 0.695 &kg 
1.72 w&z 1.72 @kg 

0.052 mg/k 0.052 mg/kg 
95.6 mg/kg 95.6 @kg 
5.26 mgnCg 5.26 mgncg 

2,347 mg/kg 2,347 w&z 

EPC Selected 
for Risk 

Calculation (1) 

- 
Intake 

(Cancer) 
Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

- 
3.9E-06 
3.2E-07 
1.7E-07 
1.9E-07 
1.2E-07 
6.4E-08 
4.5E-07 
4.7E-08 
1.2E-07 
3.5E-09 
6.4E-06 
3.5E-07 
1.6E-04 

mg/kg-day NA 

w&-day 7.3E-01 
mg/kg-day 7.3E+OO 

m&z-day 7.3E-01 

mg/kg-day 7.3E-02 

m&day 2.OE-02 

mdk-day 7.3E-03 

m&s-day 7.3E+OO 
mg/kg-day 7.3E-01 

mg/kg-day 1.6E+Ol 
mg/kg-day 2.OE+OO 
mg/kg-day 1.5E+OO 

n-@wW NA 

57.9 mg/kg 57.9 mdkg M 5.3E-08 mg/kg-day NA 
4.76 mg/kg 4.76 mg/kg M 5.7E-08 mtikg-day 2.4E+OO 
2.48 mg/kg 2.48 @kg M 3.OE-08 Wkk!-W 1.5E+Ol 
2.81 mg/kg 2.81 @kg M 3.4E-08 wdk?W 1.5E+OO 
1.78 @kg 1.78 m&t M 2.1E-08 w@-W 1.5E-01 
0.95 mg/kg 0.95 mg/kg M l.lE-08 w4-W 4.OE-02 
6.7 w& 6.7 mg/kg M 8.OE-08 mg/kg-day 2.48-02 

0.695 mg/kg 0.695 Wkg M 8.3E-09 wzkz-dv 2.4E+Ol 
1 .I2 Wkg 1.72 Wkg M 2.1 E-08 mglkg-day 2.4E+OO 

0.052 wk 0.052 mg/kg M 4.8E-11 mg/kg-day 3.2E+Ol 
95.6 mg/kg 95.6 mg/k M 1.2E-06 w&-day 2.2EtOO 
5.26 mg/kg 5.26 mg/kg M 1.5E-08 w&-W 3.7EtOO 

2,34f mg/Q 2,347 Wkg M 2.28-07 mg/kg-day NA 

- - - 
Risk Acre All Expos To 

mg/kg - milligram per kilogram 
mg/kgday - milligram per kilogram per day 
(1) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation. 

Page 5 of 8 

__ __ 
(mg/kg-day) -I 2.3E-07 
(mg/kg-day) -I 1.2E-06 
(mglkgday) -I 1.4E-07 
(mg/kg-day) -I 8.7E-09 
(megday) -I 1.3E-09 
(mg/kgday) -I 3.3E-09 
(mg/kgday) -I 3.4E-07 
(mg/kgday) -I 8.4E-08 
(mglkg-day) -I 5.6E-08 
(m&g-day) .I 1.3E-05 
(mg/kg-day) -I 5.3E-07 

-- IpT 
-_ __ 

(mg/kgday) -I 1.3E-07 
(mg/kgday) -I 4.38-07 
(mg/kgday) -I 4.9E-08 
(mg/kg-day) -I 3.1E-09 
(mg/kgday) -I 4.6E-10 
(mg/kg-day) -I 1.9E-09 
(mg/kgday) -i 2.OE-07 
(mg/kg-day) -I 4.9E-08 
(mg/kg-day) -I 1.5E-09 
(mg/kg-day) -i 2.7E-06 
(mg/kg-day) .I 5.38-08 

-- -- 

IS 3 

6/l l/2002 



TABLE 8.6.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

~t”re 
Exposure Point: Fugattve dust 
Receptor Population: Construction Workers 

,, 

Ixposure Chemical Medium Medium Route Route EPC Selected Intake Intake 
Route of Potential 

Cancer Slope Cancer Slope Cancer 
EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

halation 2-Methylnaphthalene 1.96 mg/kg 1.4XE-09 m.z/m3 R 1.4E-12 mg/kg-day NA __ __ 
Benzo(a)anthracene 69.0 @kg 5.23E-08 m,a/ma R 4.9E-11 mg/kg-day 3.1E-01 
Benzo(a)pyrene 

(mg/kg-day) -I 1.5E-11 
30.5 mg/kg 2.31E-08 m.glm3 R 2.1 E-l 1 mg/kg-day 3.1E+OO 

Benzo(b)fluoranthene 
(mg/kg-day) -I 6.6E-11 

40.9 mdkg 3.10E-08 mF/m3 R 2.9E-11 mg/kg-day 3.1E-01 
Benzo(k)fluoranthene 

(mg/kg-day) .t 8.9E-12 
1X.7 mg/kg 1.41E-08 mg!m’ R i.3E-11 mg/kgday 3.1E-02 

Carbazole 
(mg/kgday) -i 4.1E-13 

3.16 mg/kg 2.398-09 mjztms R 2.2E-12 mg/kg-day 2.OE-02 
Chrysene 

(mg/kg-day) -I 4.4E-14 
96.0 m&z& 7.27E-0X m,uJm’ R 6.XE-11 mg/kg-day 3.1E-03 

Dibenz(a,h)anthracene 
(mg/kgday) -r 2.1E-13 

1.41 mg/kg l.O7E-09 mglm’ R 9.9E-13 mg/kg-day 3.1E+OO 
Ruoranthene 

(mg/kg-day) -I 3.1E-12 
243 Wkg l.X4E-07 mg/m’ R 1.7E-10 mg/kg-day NA -- -- 

Indeno(l,2,3cd)pyrene 8.79 Wkg 6.668-09 mglm’ R 6.2E-12 mg/kg-day 3.1E-01 
Naphthalene 

(mg/kg-day) -t 1.9E-12 
0.525 m&g 3.9X8-10 mgima R 3.7E-13 mg/kg-day NA -- __ 

Pyrene 250 @kg 1 .X98-07 mg/m3 R 1 .XE-10 mg/kg-day NA _- __ 
4,4’-DDD 3 @kg 2.27E-09 mn/ma R 2.1E-12 mg/kg-day 2.4E-01 
Chlordane, alpha- 

(mg/kg-day) -t 5.1E-13 
48 mg/kg 3.64E-08 mn/m’ R 3.4E-11 mg/kgday 3SE-01 

Chlordane, gammn- 
(mg/kg-day) .t 1.2E-11 

5x w&z 4.39E-08 m,q/m3 R 4.lE-11 mg/kgday 3SE-01 
Dieldrin 

(mg/kg-day) -t 1.4E-11 
0.32 mg/k 2.42E-10 mg/m’ R 2.3E-13 mg/kg-day l.bE+Ol 

Heptachlor 
(mg/kg-day) -I 3.6E-12 

22 mg/kg 1.678-08 m,z/m’ R l.SE-I I mg/kg-day 4.6E+OO 
Heptachlor Epoxide 

(mg/kg-day) -I 7.OE-11 
4.5 @kg 3.418-09 mglm3 R 3.2E-12 mg/kg-day 9.1E+OO 

Aroclor-1248 
(mg/kg-day) .I 2.9E-11 

1.51 mg/kg l.l4E-09 mglm’ R I. 1 E-l 2 mg/kg-day 2.OE+OO 
Aroclor-1254 mglm3 

(mglkg-day) -i 2.1E-12 
0.975 Wkg 7.39E-10 R 6.9E-13 mg/kg-day 2.OE+OO (mg/kg-day) -I 1.4E-12 

Aroclor-1260 54.6 n-d% 4.13E-08 mg/m’ R 3.XE-I I mg/kg-day 2.OE+OO 
Gasoline Range Organics 

(mg/kg-day) -I 7.7E-1 I 
0.207 @kg 1.57E-10 m.sJm’ R 1.5E-13 mg/kg-day NA __ __ 

Diesel Range Organics 470 w&t 3.56E-07 mglm’ R 3.3E-10 mg/kg-day NA -- __ 
Antimony 1.22 Wkg 9.2SE-10 mglm3 R 8.6E-13 mg/kg-day NA -_ -_ 
Arsenic 3.49 mg/kg 2.65E-09 mglm3 R 2.5E-12 mg/kg-day 1.5E+Ol 
Iron 

(mg/kg-day) -t 3.7E-11 
2,260 @kg 1.71E-06 mn/m’ R l .GE-09 mg/kg-day NA -- -- 

Thallium 0.3 1 @kg 2.328-10 m.alma R 2.2E-13 mg/kg-day NA -- -- 
(Total) 3.4E-lf 

Total Risk Acrow All Exnowm Rnd4Pnthwaw m IL.-. _.._... ._.___ ._.. -.. rl”-.- _.--.- “._ -... ..-,- “. *- . . 
NOTES: 

Constnlct 

EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA -Toxicity criterion not available. mg/m’ - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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Receptor Population: Construction Workers 

TABLE 8.6.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

thalation 2-Methylnaphthalene 
Benzo(a)antbracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Dieldrin 
Aroclor-1260 
Arsenic 
Iron 

(Total) 

NOTES: 
EPC - Exposure Point Concentration 
NA -Toxicity criterion not available. 
__ - Not applicable. 

- - 
Medium Medium 

EPC EPC 
Value Units 

- - 
51.9 mg/kg 
4.76 @kg 
2.48 @kg 
2.81 m&g 
1.78 mg/kg 
0.95 @kg 
6.7 mg/kg 

0.695 mg/kg 
1 .I2 mglkg 

0.052 n-&kg 
95.6 m&z 
5.26 @kg 

2,347 mg/kg 

- - 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

- 
Route 
EPC 

Value 
- 
4.398-08 
3.6lE-09 
1.88E-09 
2.13E-09 
1.358-09 
7.20E-10 
5.08E-09 
5.27E-10 
1.30E-09 
3.94E-11 
7.24B-08 
3.98E-09 
1.78E-06 

- 
Route 
EPC 
Units 

- 
mglm’ 
mglm’ 
mg/m’ 
mg/m’ 
mglm’ 
mglm’ 
mg/m’ 
mg/m’ 
mglm’ 
rndrna 
mg/m’ 
m#m3 
mglm’ 

EPC Selected 
for Risk 

Zalculation (1) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

mg/kg - milligram per kilogram 
mp/m3 - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

- 
Intake 

(Cancer) 

- 
4.1E-11 
3.3E-12 
1.7E-12 
Z.OE-12 
1.3E-12 
6.7E-13 
4.7E-12 
4.9E-13 
l.ZE-12 
3.78-14 
6.7E-11 
3.78-12 
1.7E-09 

Risk 

- 
Intake 

(Cancer) 
Units 

- 
mg/kg-day 

n-@wW 
mk-day 
wk-day 
mg/kg-day 

mg/k+v 
mg/kg-day 
mg/kg-day 

mg/kg-dw 
%WW 
m&day 
&b-day 
mg/kg-day 

sAIIExpos 

Cancer Slope 
Factor 

NA 
3.1E-01 
3.lE+OO 
3.lE-01 
3.1E-02 
2.OE-02 
3.lE-03 
3.lE+OO 
3.lE-01 
1.6E+Ol 
2.OE+OO 
1 SE+01 

NA 

e Routes/Path\ 

-- -- 
(mg/kg-day) -I l.OE-12 
(mg/kgday) -I 5.4E-12 
(mglkgday) -I 6.lE-13 
(mg/kgday) -I 3.9E-14 
(mg/kg-day) -I 1.3E-14 
(mg/kg-day) -I lSE-14 
(mg/kgday) -I 1.5E-12 
(mg/kg-day) -I 3.7E-13 
(mg/kgday) -I 5.9E-13 
(mg/kg-day) -I 1.3E-10 
(mg/kg-day) -I 5.6E-11 

-- t23EEi/ 
‘YS 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.6.2A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUlLDlNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLlNA 

: Subsurface Soil 
Construction Workers 

Benzo@)fluoranthene 0.217 WQ 0.217 ml% M 1.5E-08 mgikg-day 7.3E-01 (@kg-day) -I l . lE-08 
Benzo(k)fluoranthene 0.137 m& 0.137 m&6 M 9.2&09 mg/kg-day 7.38-02 (mg/kg-day) -* 6.7E-10 
Bis(Z-chlorwthoxy)mthane 0.0512 mg/k6 0.0512 m&3 M 3.4B09 mg/kg-day NA _- __ 
Carbazole 0.0845 mgnc6 0.0845 mg/k6 M 5.7E-09 mg!kg-day 2.OE-02 (mg/kg-day) -’ l.lE-10 
Chrysene 0.209 msnC6 0.209 n-@ks M 1.4E-08 mg!kg-day 7.3B03 (mg/kg-day) -I l.OE-10 
Dibenz(a,h)anthracene 0.0758 Wk 0.0758 m&z M S. lE-09 mgikg-day 7.3E+OO (mg/kg-day) -I 3.7B08 
Tndeno(l.2.3-cd)pyrene 0.145 m6h 0.145 wh M 9.7809 mgIkg-day 7.3E-01 (mg/kg-day) -* 7.1E09 
Naphthalene 0.226 mdks 0.226 mdks M 1 SE-08 mg/kg-day NA __ -_ 
Chlordane, alpha- 1.22 mdks 1.22 mdks M 8.2508 m@g-day 3SE-01 (mg!kg-day) -’ 2.9E-08 
Chlordane, gamma- 1.65 mdk6 1.65 w&t M 1.1 E-07 mg/kg-day 3.5E-01 (mg!kg-day) .’ 3.98-08 
Heptachlor 0.155 mdks 0. I.55 m% M I .OE-08 mg/kg-day 4.5E+OO (mg/kg-day) .’ 4.78-08 
Heptachlor Epoxide 0.0161 w& 0.0161 m6h M 1. I E-09 mg&g-day 9.IE+OO (mg&g-day) -’ 9.8E-09 
Arwlor-1248 0.318 m@kg 0.318 mdks M 2.1 E-08 mg/kg-day 2.OEtOO (mg/kg-day) -I 4.3B08 
Aroclor- 1254 0.333 msnC6 0.333 mdks M 2.28-08 mg/kg-day Z.OE+OO (mgikg-day) -I 4.5&08 
Aroclor- 1260 5.61 mdk6 5.61 @kg M 3.88-07 m@kg-day 2.OE+OO (mg/kg-day) .I 7.5B07 
Gasoline Range Organics 580 w&z 580 mS/k6 M 3.9&05 mg!kg-day NA __ __ 
Diesel Range Organics 5,500 mg/k6 5,500 m& M 3.7&04 mgfkg-day NA __ -_ 
Arsenic 1.11 mglk6 1.11 W% M 7.4E-08 mgikg-day 1.5E+OO (mglkg-day) -’ 1. iE-07 
Iron 2,754 w& 2,754 m6h M 1.8E-04 mg/kg-day NA __ _- 
Thtallium 0.405 mdk6 0.405 mg/k6 M 2.7B08 mg!kg-day NA __ __ 

(total) l.ZE-OG 

Pq 18 J10/2002 



TABLE 8.6.2A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SmE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Subsurface Soil 
Exposure Point: Subsurface Soil 
Receptor Population: Constmction Workers 

Gasoline Range Organics 
Diesel Range Organics 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mgkg - milligram per kilogmm 
mg/kg-day - milligram per kilogram per day 
(I) Specify Medium-Specitic (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.6.28 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

~1 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Workers 

!xposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
units 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (I) units 

igestion f-Methylnaphthalene 6.38 mU% 6.38 mg/kg M 4.3B07 mgikg-day NA __ -_ 
Bis(2-chloroethoxy)methane 0.054 mgh 0.054 mg& M 3.6&09 mg/kg-day NA -_ __ 
Naphthalene 0.862 mdks 0.862 mdks M 5.8E-08 mg/kg-day NA __ __ 
Aroclor-1260 27.0 m& 27.0 msnCg M 1.8E-06 mg/kg-day 2.OE+00 (mg/kg-day) -’ 3.6B06 
Gasoline Range Organ& 580 m&2 580 wYk M 3.98-05 mg/kg-day NA _- __ 

Diesel Range Organics 5,500 mdkg 5,500 mdks M 3.7E-04 mgrkg-day NA __ _- 
Arsenic 1.50 mdks 1.50 mpncg M 1 .OE-07 WQ-day lSE+OO (mg/kg-day) -t 1.5E-07 
IrOIl 3,007 mwks 3,007 49s M 2.OE-04 mgjkg-day NA __ -_ 

Thallium 0.488 m&2 0.488 wk3 M 3.3B08 mg/kg-day NA __ _- 
(total) 3.8&06 

ermal 2-Methylnaphthalene 6.38 mg/kg 6.38 mgkg M 5.9E-09 mgikg-day NA _- __ 

Bis(2-chloroethoxy)mthtme 0.054 mgkg 0.054 mg/kg M S.OE-10 mg/kg-day NA __ -_ 
Naphthalene 0.862 mgncg 0.862 mg/kg M 8.OE-10 tug/kg-day NA __ __ 
Aroclor-1260 27.0 WQ 27.0 mg/kg M 3.5507 mglkg-day 2.2E+OO (mgikg-day) -’ 7.8E-07 
Gasoline Range Organics 580 mg/kg 580 mdks M .5.4E07 mg/kg-day NA __ __ 
Diesel Range Orgauics 5,500 mg/kg 5,500 mdks M 5.lE-06 mg/kg-day NA __ __ 
Arsenic 1.50 w& 1.50 mglkg M 4.2809 mgikg-day 3.7EiQO (mg/kg-day) -’ 1.5E-08 
Iron 3,007 mg/kg 3,007 m&g M 2.8B07 mgrkg-day NA _. __ 
Thallium 0.488 mdks 0.488 m&z M 4.5E-11 mg/kg-day NA __ __ 

(Total) 7.9E07 
Total Risk Across All Exposure Routes/Pathways 

m: 
EPC - Exposure Point Concentration mg/kg - milligram per kilogram 
NA - Toxicity criterion not available. mg/kg-day - milligram per kilogram per day 
_. - Not applicable. (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I1 112002 



TABLE 8.6&A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receotor Pooulation: Construction Workers 

lndeno(l.2,3-cd)pyrene 

Chlordane. gamma- 

Heptachlor Epoxide 

Gasoline Range Organics 
Diesel Range Organics 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-_ - Not applicable. 

- - 
Medium Medium 

EPC EPC 
Value units 

0.573 mg/kg 
0.199 mdks 
0.194 WJkz 
0.217 WQ 
0.137 mdkg 
0.0512 mg/kg 
0.0845 msncg 
0.209 mgncg 

0.0758 mglkg 
0.145 m@g 
0.226 mdks 
1.22 mdks 
1.65 mpnCg 

0.155 mgncg 
0.0161 mdkg 
0.318 mg/kg 
0.333 we 
5.61 mpncg 
580 mdks 

5,500 wk 
1.11 mpncg 

2,754 mdks 
0.405 mg& 

Route 
EPC 
Value 

4.34E-10 
1.51E10 
1.47E-10 
l&E-IO 
l.O4E-10 
3.88&11 
6.4OE11 
1.59E-10 
5.75E-11 
l.lO&lO 
1.7lE-10 
9.21E-10 
1.25E-09 
1.17E-IO 
1.22E-11 
2.41E-10 
2.52B10 
4.25B09 
4.39E-07 
4.178-06 
8.4lE-IO 
2.09E-06 
3.07E-10 

Route 
EPC 
units 

mdm3 
mg/m’ 
mp/m’ 
mp/m’ 
mg/m’ 
Mm’ 
mdrn3 
mn/m’ 
m@m’ 
mg/rn’ 
mp/m’ 
m,c/m’ 
mp/m’ 
m.@m’ 
mdm’ 
mpJm’ 
mg/m’ 
mg/m’ 
mglm” 
mg/m’ 
m,@m’ 
mzlm’ 
mElm’ 

EPC Selected 
for Risk 

Zalculation (1: 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

To 

mg/kg - milligram per kilogram 
mg/m3 - milligram per cubic meter 
mg/kg-day - milligram per kilogram per day 

- 
Intake 

(Cancer) 
Intake 

(Cancer) 
units 

lancer Slope 
Factor 

Cancer Slope 
Factor Units 

- 
4.OE-13 
1.4E-13 
1.4&13 
1.5E-13 
9.7B14 
3.68-14 
5.9E-14 
1.5E-13 
5.3B14 
l.OE-13 
1.6E-13 
8SE-I3 
1.2E-12 
l.lE-13 
l.lE14 
2.28-13 
2.3B13 
3.9&12 
4.1E-10 
3.9E-09 
7.88-13 
1.9E-09 
2.98-13 

m&-W NA 
mg/kg-day 3.lE-01 
mgIkg-day 3.lE+00 
W&-day 3.1E-01 
Wkday 3.1E-02 
w$wW NA 
mdkg-day 2.OE-02 
wkday 3.lE-03 
v&-day 3.1E+OO 
mg/kg-day 3.lE-01 
WQ-day NA 
w&-day 3.5501 
W&-W 3.5E-01 
mWdv 4.6E+OO 
mg/kg-day 9.lE+OO 
w&-day 2.OE+OQ 
mglkg-day 2.OE+UO 
mg/kg-day 2.OEtOt.l 
mg/kg-day 
WWW 
Wks-W , l.5i$ 
w@wW 
mgikg-day 

, 

Risk Across AI1 Exposure Routes/Pathways 

-- 
b@g-day) -I 
@@kg-day) .’ 
(mgikg-day) .I 
@g&,-W) .’ 

-_ 
(m&-day) .’ 
Ong/kg-day) .I 
(mg@-day) .’ 
(mg/kg-day) .’ 

-- 
(m&g-day) .’ 
(mg/kg-day) .; 
(mg/kg-day) .’ 
(mg@dv) - 
~mgkg-W - 
(m&rday) 
bwdk-day) . 

__ 
__ 

~~g@-~~Y) . 
.- 
__ 

Cancer 
Risk 

Construction. SE-C-I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Page 15 of 18 



TABLE 8.6.2aB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AflER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Subsurface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: Construction Workers 

EXpOSWe 

Route 
Chemical 

of Potential 
Concern 

nbalation 2-Methylnaphthalene 
Bis(2-cbJorcretboxy)mtbane 
Naphthalene 
Aroclor- 1260 
Gasoline Range Organ& 
Diesel Range Organ& 
Arsenic 
Iron 
Thallium 

Medium Medium 
EPC EPC 
Value units 

m: 
EPC - Exposure Point Concentration m&g _ milligram per kilogram 
NA _ Toxicity criterion not available. m@m’ - milligram per cubic meter 
__ - Not applicable. mg/kg-day - milligram per kilogram per day 

(1) Specify MediumSpecific (M) or Route-Specific (R) EPC selected for risk calculation. 

lotal Klsk Across All !zxposure KOutesNathways (I 

Intake 
(Cancer) 

units 

mg/kg-day 
m&z-day 
mg/kg-day 
w%-day 
w&-day 
wPwW’ 
m&-day 
@Way 
mglkgday 

Cancer Slope 
Factor 

NA 
NA 
NA 

Z.OE+OO 
NA 
NA 

1.5E+Ol 
NA 
NA 
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TABLE 8.6.3 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDlNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

B: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-_ - Not applicable. 

mg/L - milligram per liter 
m&t-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

6/10/2002 



TABLE 8.6.4 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Construction Workers 

NOTES. 
EPC-Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

mg5 - milligram per liter 
mgikg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Constructi -C-OD Pa8 8 
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TABLE 8.6.5 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Construction Workers 

M 1.1505 mg/kg-day NA -- _- 
1.2E06 

Total Risk Across All Exposure Routes/Pathways 1 l.ZE-06 

NA - Toxicity criterion not available. 
-. - Not applicable. 

EPC - Exposure Point Concentration m&/kg - milligram per kilogram 
m&$-day - milligram per kilogram per day 
(1) Specify MediumSpecific (M) or Route-Specitic (R) EPC selected for risk calculation. 
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TABLE 8.7.1B RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface Soil 
Receptor Population: Industrial /Commercial Workers 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 1.18 Wk 1.78 wk M 3.1807 q/kg-day 7.3B02 (x&kg-day) -I 2.3B08 
Carbazole 0.95 ms& 0.95 WQ M 1.7E-07 mg/kg-day 2.0&02 (q/kg-day) -t 3.3&09 
Chrysene 6.7 m&s 6.7 W% M 1.2E-06 mg&g-day 7.3E-03 (q/kg-day) -t 8.5B09 
Dibenz(a,h)anthracene 0.695 mg/ks 0.695 w% M 1.2EO7 mg/kg-day 7.3E+OO (q&-day) .t 8.9E-07 
Indeno(l,2,3-cd)pyrene 1.72 mgnC6 1.72 WQ M 3.OE-07 mg/kg-day 7.3E-01 (mgikg-day) .I 2.2&07 
Dieldrin 0.052 mgkg 0.052 tngkg M 9.1E-09 mgikg-day l.GE+Ol (mg/kg-day) -t l.SE-07 
Aroclor-1260 95.6 mpnC6 95.6 WQ M 1.7E-05 tng/kg-day Z.OEtOO (mgikg-day) -I 3.3B05 
Arsenic 5.26 m@kg 5.26 wh M 9.2E-07 mgjkg-day I.SE+OO (mg/kg-day) -t 1.4&06 
Iron 2,347 mgnC6 2,347 wb M 4.1 E-04 mg/kg-day NA __ __ 

(total) 4.OE-05 

emal 2-Methylnaphthalene 57.9 Wk 57.9 mdks M 1.3E-06 mgikg-day NA -_ __ 
Benzo(a)anthracene 4.76 WQ 4.76 w% M 1.4E-06 mgikg-day 2.4E+OO (@kg-day) -t 3.4E-06 
Benzo(a)pyrene 2.48 mg/ks 2.48 WQ M 7.4E-07 @kg-day 1.5E+Ol (mg/kg-day) .t l.lE-05 
Benzo@)fluoranthene 2.81 Wb 2.81 mdks M 8.4BO7 q/kg-day l.SE+OO (mg&g-day) -* 1.2E-06 
Benzo(k)fluoranthene 1.78 
Carbazole 0.95 22 

1.78 mdks M 5.3B07 mg!kg-day 1.5&01 (mg/kg-day) -t 7.8E-08 
0.95 wh M 2.88-07 mg/kg-day 4.OE-02 (mg/kg-day) .t l.lE-08 

Chrysene 6.7 mpnC6 6.7 msh M 2.OE-06 mg/kg-day 2.4502 @@g-day) -t 4.7B08 
Dibenz.(a,h)anthracene 0.695 w% 0.695 Wks M 2. IE-07 mgikg-day 2.4E+Ol (@kg-day) -I 4.9&06 
Indeno(1,2,3-cd)pyrene 1.72 m&s 1.72 mdks M 5.2&07 q&g-day 2.4E+OO (mg/kg-day) -t 1.2E-06 
Dieldtin 0.052 w& 0.052 w% M 1.2E-09 mg/kg-day 3.2E+Ol (mg/kg-day) -t 3.8B08 
Aroclor- 1260 95.6 mdks 95.6 mdks M 3. I E-05 mg/kg-day Z.ZE+OO (mgikg-day) -I 6.9E-05 
Arsenic 5.26 mfP6 5.26 wk M 3.6&07 mgikg-day 3.7E+OO (mg/kg-day) .’ I.3606 
Iron 2,347 wY% 2,347 w@ M 5.4E-06 mglkg-day NA -_ __ 

(Total) 9.2E-OS 
2pEiz Total Risk Across All Exposure Routes/Pathways 

NOTES: 
EPC - Exposure Point Concentration mgikg - milligram per kilogram 
NA - Toxicity criterion not available. mg/kg-day - milligram per kilogram per day 
_- - Not applicable. (I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Industr-Cc ,S-C-OD Pa. : 



TABLE 8.7. I A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Indeno(l,2,3-cd)pyrene 

Chlordane, gamma- 

Heptachlor Epoxide 
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TABLE 8.7.1A RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chlordane, gamma- 

HeptachIor Epoxide 

Gasoline Range Organics 

D: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

m@kg - milligram per kilogram 
mg/kg-day - milligram per kilogam per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.7.laA RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

ustrial I Commercial Workers 

:xposure 
Route 

Chemical 
of Potential 

Concern 

halation ZMethylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor-1254 
Amclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

. . _ Not applicable. 

- 
Medium 

EPC 
Value 

- 
1.96 
69.0 
30.5 
40.9 
18.7 
3.16 
96.0 
1.41 
243 
8.79 

0.525 
250 
3 

48 
58 

0.32 
22 
4.5 
1.51 

0.975 
54.6 
0.207 
470 
1.22 
3.49 
2,260 
0.31 

Route 
EPC 
Value 

1.488-09 
5.23&08 
2.31B08 
3. IOE-08 
1.41E-08 
2.39B09 
7.27B08 
1.07E-09 
1.84E-07 
6.668-09 
3.988-10 
1.898-07 
2.27&09 
3&E-08 
4.39E-08 
2.42810 
1.67608 
3.41B09 
1.14E-09 
7.39E-10 
4.13E-08 
1.57E-10 
3.568-07 
9.258-10 
2.65E-09 
1.7lE-06 
2.328- 10 

- 
Route 
EPC 
units 

- 
m&n” 
mF/m’ 
mE/m” 
mdm’ 
m.e/m’ 
mdm’ 
mp/m3 
mpJm’ 
ma/m) 
mp/m’ 
mp/m” 
mF/m’ 
mg/m’ 
mglm' 
Wm' 
m.g/m3 
mgim' 
mplm' 
mn/m) 
mglm' 
mglm3 
dm' 
mdm’ 
mg/m’ 
mdm’ 
mdm’ 
m,fr/m3 

EPC Selected 
for Risk 

Zalculation (1: 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

mg/kg - milligram per kilogram 
mn/mf ,,,b ,,,, = m-:!!:gram pe: cub:c .nz!e.’ 
mg/kg-day _ milligam per kilogram per day 

Intake 
[Cancer) 

3.4E-I 1 mgikg-day 
I .2E-09 mglkg-day 
5.4E-10 WQ-day 
7.2E-10 w&x-W 
3.3E-10 mgikg-day 
5.5E-I I w&-W 
1.7E-09 W&day 
2.5E-1 I wWday 
4.38-09 mY%-day 
1.5E-IO Wkdv 
9.28-12 mgikg-day 
4.4B09 @%-day 
5.3E-I 1 m&-W 
8.4E-10 w&-W 
l.OE09 W&-day 
5.6B12 mdkg-W 
3.9E-10 mglkg-day 
7.9E-I 1 w&day 
2.6E-11 ~&z-day 
1.7E11 wh-day 
9.6E-10 mgtkg-day 
3.6B12 w&-day 
8.3E-09 w&-day 
2.1E-11 mg/kg-day 
6.1E-11 mg&-day 
4.OE-08 Wbday 
5.4E-12 w&-day 

; All Exposure Routes/Path 

NA 
3.1E-01 
3.1EtOO 
3.1E-01 
3.1E-02 
2.0&02 
3.1E-03 
3.1E+OO 

NA 
3.1E-01 

NA 
NA 

2.4E-01 
3.5&01 
3SE-01 
1.6E+Ol 
4.6E+OO 
9.1E+OO 
2.OEtOil 
2.OEtOO 
2.OE+OO 

NA 
NA 
NA 

1.5E+ol 
NA 
NA 

- 
Cancer Slop 
Factor Unit, 

- 
__ 

k%Wdv) 
b@wW 
b%Wday) 
OW-wW 
hWWW) 
OWk-day) 
OW$-day) 

__ 
(mgkg-day) 

-- 
__ 

~~~g-W) 
@~g-day) 
bW%-W) 
OWW-Jay) 
OWk-day) 
hW%-W 
(mdkg-day) 
h$wW 
b&s-day) 

-_ 
__ 
-_ 

(mgntg-day) 
__ 
__ 

YS 

Cancer 
Risk II 

__ 
3.8E-10 
I .7E-09 
2.2E10 
l.OE11 
l.lE-12 
5.2&12 
7.7E-11 

-- 
4.8E-11 

__ 
_- 

1.3E-11 
3.OE-10 
3.6E-10 
9.1E-I1 
1.8E-09 
7.2E-10 
5.3E-11 
3.4E-11 
1.9E-09 

__ 
.- 
__ 

9.3510 
-_ 
__ 

8.6B09 
r7zEtq 

lndustrComnw, SS-C-l Page 8 of 10 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.7.laB RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDMG 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 1 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Fugative dust 
Receptor Population: industrial I Commercial Workers 
Recentnr Ace: Ahlt 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
__ - Not applicable. 

Medium 
EPC 
Value 

- 
Medium 

EPC 
Units 

57.9 mg/kg 
4.16 msnCs 
2.48 mg/kg 
2.81 mpncg 
1.78 mg/kg 
0.95 mg/kg 
6.7 v&g 

0.695 w&4 
1.72 mpncg 

0.052 mg/kg 
95.6 w&2 
5.26 mg/kg 
2,347 m& 

Route 
EPC 
Value 

4.39E-08 
3.6lE-09 
1.88B09 
2.13809 
1.35&09 
7.20E-10 
5.08E-09 
5.27E-10 
1.30E09 
3.94E-11 
7.24E-08 
3.98&09 
1.78E-06 

Route 
EPC 
units 

mglms 
mg/m’ 
ma/m3 
ma/m’ 
ma/m3 
mg/m’ 
mum3 
mglms 
mg/m’ 
mplm’ 
mg/m’ 
mg/m” 
mg/m” 

EPC Selected 
for Risk 

Calculation (1) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

Tot 

mgIkg - milligram per kilogram 
mg!m3 - milligram per cubic meter 
mgikg-day - milligram per kilogram per day 

- 
I[ 

al 

Intake 
(Cancer) 

- 
1 .OE-09 
8.4E-11 
4.4E-11 
4.9E-11 
3.1E-11 
1.7E-11 
1.2E-IO 
1.2E-11 
3.OE-11 
9.1E-13 
1.7E-09 
9.2E-11 
4. IE-08 

- 
Risk Acr 

- 
Intake 

(Cancer) 
Units 

mg/kg-day 
mzGwW 
wSg-day 
mdk@aY 
@%-day 
mgkg-day 
mdkg-day 
WWay 
Wbday 
W%-day 
mgikg-day 
mgrkg-day 
W%-day 
- 
s All Expos 

Cancer Slope 
Factor 

NA 
3.1E-01 
3.1E+OO 
3.1E-01 
3.lE.02 
2.OE-02 
3.1E-03 
3.1E+OO 
3.1E-01 
1.6E+Ol 
2.OE+OO 
lSEtO1 

NA 

: Routes/Path 

Cancer Slope Cancer 
Factor Units Risk 

-- __ 
(mg/kg-day) -I 2.6E-11 
(mg/kg-day) -t 1.3E-10 
@g&g-day) .’ 1.5E-II 
(mgIkg-day) -t 9.7513 
(mgikg-day) -I 3.3&13 
(mg/kg-day) -I 3.7E-13 
(mg/kg-day) -t 3.8E-11 
(mg/kg-day) -* 9.4E-12 
(mgrkg-day) -I I.551 1 
(mgkg-day) -I 3.4E-09 
(mg/kg-day) .I 1.4E-09 

IndustrC ss-C-I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 8.7.2 RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Industrial / Commercial Workers 

a: 
EPC - Exposure Point Concentration 
NA - Toxicity criterion not available. 
-- - Not applicable. 

mg/L - milligram per titer 
mg/kg-day - milligram per kilogram per day 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Industr-Comnw. GW-C-OD Page9of 10 6/1012002 
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TABLE 8.7.2a RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LEJELJNE 
JACKSONVILLE, NORTH CAROLINA 

dustrial I Comnxxcial Workers 

EPC - Exposure Point Concentration mg/L - milligram per liter 
NA - Toxicity criterion not available. mg/m.’ - milligram per cubic mzter 
__ - Not applicable. m&t-day - milligram per kilogram per day 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 9.1A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 

Scenario Timeframe: Current 
Receptor Population: Military Base Personnel 
*Receptor Age: Adult 

JACKSONVILLE, NORTH CAROLINA 

Medium 

Surface Soil 

m-face Water 

Exposure Exposure 
Medium Point 

Surface Soil 

Surface Water 

Chemical 

Surface Soil 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pyrene 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 
Gasoline Range Organics 
Diesel Range Organics 
Antimony 
Arsenic 
Iron 
Thallium 

(Total) 
;urface Water 

Acetone 
Toluene 

IIXylenes, total 

- 

T 
Ingestion nhalatiol Dermal 

-_ __ 
2.8E-06 6.OE-I 1 
I .2E-05 2.7E-10 
1.7E-06 3.6E-11 
7.6&08 1.6E-12 
3SE-09 l.8E-13 
3.98-08 8.48-13 
5.88-07 1.2E-I 1 

_- -_ 
3.68-07 7.7E-12 

-- -_ 
-- _- 

4.OE-08 2.OE-12 
9.4E-07 4.7E-11 
l.lE-06 5.7E-11 
2.9B07 1.4E-11 
5.58-06 2.8E-10 
2.38-06 1.2E-10 
1.7E-07 8.5E-12 
l.lE-07 5.5E-12 
6.1 E-06 3.1E-10 

__ __ 
_- 
-- 

2.9E-07 
__ 
-_ 

3.58-05 

__ 
-_ 

1.5E-10 
__ 
-_ 

1.4E-09 

-_ 
-- 
_- 

__ 
-- 
__ 

Carcinogenic Risk 
II 

Chemical 

- 

__ 
7.88-06 
2.1 E-05 
2.9B06 
I .3E-07 
6.1 E-09 
l.lE-07 
I .6E-06 

_- 
9.9B07 

-_ 
__ 

3.8E-09 
3.1E-07 
3.7E-07 
3.8E-08 
5.1E-07 
2.1 E-07 
1.7E-07 
l.lE-07 
6.38-06 

-- 
-- 
__ 

1.4E-07 
__ 
-- 

4.38-05 

__ 
-- 
-_ 

A 

__ 2-Methylnaphthalene 
l.lE-05 Benzo(a)anthracene 
3.48-05 Benzo(a)pyrene 
4.58-06 Benzo(b)fluoranthene 
2.1 E-07 Benzo(k)fluoranthene 
9.68-09 Carbazole 
1.5E-07 Chrysene 
2.28-06 Dibenz(a,h)anthracene 

_- Fluoranthene 
1.4E-06 Indeno( 1,2,3-cd)pyrene 

__ Naphthalene 
-- Pyrene 

4.4E-08 4,4’-DDD 
1.2E-06 Chlordane, alpha- 
1.5E-06 Chlordane, gamma- 
3.2B07 Dieldrin 
6.OE-06 Heptachlor 
2.58-06 Heptachlor Epoxide 
3.4E-07 Aroclor- 1248 
2.2E-07 Aroclor-1254 
1.2E-05 Aroclor- 1260 

__ Gasoline Range Organics 
-- Diesel Range Organics 
__ Antimony 

4.3E-07 Arsenic 
-- Iron 
_- Thallium 

7.88-05 (Total) 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Or.gan 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(0) Liver / CVS 
NA 

(0) Whole Body, (i) RsS 
(0) Kidney 

NA 
Liver 
Liver 

(0) Liver 
(0) Liver 
(0) Liver 

NA 
(0) Whole Body I ImS 

NA 
NA 
NA 

(0) Whole Body 
(0) Skin I CVS 

(0) Liver I CVS / GIS 
(0) cvs 

(0) Liver / Kidney 
:o) Liver / Kidney, (i) CNS / RsS 

(0) Whole body 

lngestior nhalatiot Dermal 

-- 
-- 
__ 
-- 
-- 
-- 
_- 
-- 

5.9E-03 
-- 

2.6E-05 
8.2E-03 

_- 
9.4E-02 
l.lE-01 
6.3E-03 
4.3E-02 
3.4E-01 

_- 
4.88-02 

-- 
-- 
__ 

3.OE-03 
l.lE-02 
7.4E-03 
4.5E-03 
6.8E-01 

1.4E-05 
3.4E-06 
4.5E-07 
1.8E-05 

__ 
__ 
__ 
-- 
-- 
-- 
-- 
-- 

3.OE-07 
-- 

3.OE-08 
4.1 E-07 

1.2E-05 
1.4E-05 
3.2E-07 
2.28-06 
1.7E-05 

_- 
2.4E-06 

-- 
_- 
__ 
__ 
__ 
-_ 
__ 

4.98-05 

-- 
__ 
-- 

-- 
__ 
-- 
__ 
_- 
-- 
-_ 
-_ 

1.3E-03 
__ 

2.1 E-06 
1.7E-03 

-- 
3.1E-02 
3.7E-02 
8.3E-04 
3.9E-03 
3.1E-02 

__ 
4.98-02 

-- 
_- 
-- 

9.9E-04 
5.58-03 
3.2E-04 
2.OE-04 
1.6E-0 1 

__ 
-- 
__ 
-- 
__ 
-- 
-- 

7.2E-03 
-- 

2.8B05 
9.9B03 

_- 
1.2E-01 
1.5E-01 
7.IE-03 
4.7E-02 
3.7E-01 

-_ 
9.7E-02 

-- 
-- 
-- 

4.OE-03 
i.7E-02 
7.7E-03 
4.7E-03 
8SE-01 

3.28-06 1.7E-05 
6.4E-05 6.7E-05 
1.5E-05 1.6E-05 
8.2E-05 1 .OE-04 

a 
Exposure 

Routes Total 
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TABLE 9.1A.RME 

Scenario Timeframe: Current 
Receptor Population: Military Base Personnel 
Receptor Age: Adult 

SUMMARY OF RECEPTOR RISKS AND HAZAKDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Medium Exposure Exposure 
Medium Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Notes: 
Target Organ Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GlS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

Total Risk Across Surface Soil 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes 

AI1 Exposure Routes: 
Total Liver HI = -1 

(0) Oral exposure 
(i) Inhalation exposure 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = -1 

Inhalation Respiratory System HI = 1-1 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral I Dermal Immune System HI = 
Oral / Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral I Dermal Kidney HI = 

Oral / Dermai Liver HI = 

Receptor Military1 Pa 18 
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TABLE 9.1 B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 

Scenario Timeframe: Current 
Receptor Population: Military Base Personnel 
Daln..rnr A “_. A .A..,* 

JACKSONVILLE, NORTH CAROLINA 

L\~Lc;~L”I .-..gr;. rx”U‘L 

~~~ Chemica’ Taszan 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal z;~;,l 

Surface Soil Surface Soil Surface Soil 
2-Methylnaphthalene -- -- -- -- 2-Methylnaphthalene NA __ __ -- 
Benzo(a)anthracene 1.9E-07 4.2B12 5.48-07 7.3E-07 Benzo(a)anthracene NA __ -_ __ _- 
Benzo(a)pyrene 1 .OE-06 2.2E-11 1.7E-06 2.7E-06 Benzo(a)pyrene NA -- -- -_ -- 
Benzo(b)fluoranthene 1.1 E-07 2.4E-12 2.OE-07 3.1 E-07 Benzo(b)fluoranthene NA -- -- -- _- 
Benzo(k)fluoranthene 7.3E-09 1.6E-13 1.2E-08 2.OE-08 Benzo(k)fluoranthene NA __ __ __ __ 
Carbazole l.lE-09 5.38-14 1.8E-09 2.98-09 Carbazole NA -_ __ __ -_ 
Chrysene 2.78-09 5.8E-14 7.6E-09 1 .OE-08 Chrysene NA -_ -_ -- -- 
Dibenz(a,h)anthracene 2.8&07 6.lE-12 7.98-07 l.lE-06 Dibenz(a,h)anthracene NA -- __ -- -- 
Indeno( 1,2,3-cd)pyrene 7.OE-08 1.5E-12 1.9E-07 2.6E-07 Indeno( 1,2,3-cd)pyrene NA __ __ __ _- 
Dieldrin 4.78-08 2.4E-12 6.lE-09 5.3E-08 Dieldrin (0) Liver 1 .OE-03 5.lE-08 1.3E-04 1.2E-03 
Aroclor- 1260 l.lE-05 5.4E-10 l.lE-05 2.28-05 Aroclor-1260 NA __ __ __ __ 
Arsenic 4.4&07 2.2E-10 2.lE-07 6.58-07 Arsenic (0) Skin / CVS 1.7E-02 -- 8.3E-03 2.5E-02 
Iron 

(Total) 1.3;05 8.0;10 1.5;05 
__ Iron (0) Liver I CVS / GIS 7.7B03 -- 3.4E-04 8.OE-03 

2.88-05 (Total) 2.6E-02 S.lE-08 8.8B03 3.5E-02 
hnface Water Surface Water Surface Water 

Acetone -- __ -_ -- Acetone (0) Liver / Kidney 1.4E-05 -- 3.28-06 1.7E-05 
Toluene -_ -- -_ -_ Toluene (0) Liver / Kidney, (i) CNS / RsS 3.4E-06 -- 6.48-05 6.7E-05 
Xylenes, total -- _- __ -- Xylenes, total (0) Whole body 4SE-07 -- 1.5E-05 1.6E-05 

(Total) -- -- -- -- (Total) 1.8E-05 -- 8.2E-05 1 .OE-04 
Sediment Sediment Sediment 

2-Methylnaphthalene - -- -- -- 2-Methylnaphthalene NA -- -- -_ 
Aroclor-1248 3.lE-07 -- 3.3E-07 6.4E-07 Aroclor- 1248 NA -- -- -_ -- 
Aroclor-1260 4.5B06 -- 4.6E-06 9.1 E-06 Aroclor- 1260 NA -_ -- -_ -- 
Diesel Range Organics -- -- -- __ Diesel Range Organics NA -- -- __ -_ 

(Total) 4.88-06 -- 4.98-06 9.7E-06 (Total) __ __ -- 

Notes: 
Target Organ Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
1m.S = tmrn,,ne Pvrtan -._ -..-..- -,” .I... 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 1 
Total Risk Across Surface Water 1 

Total Risk Across Sediment 1 
Total Risk Across All Media and All Exposure Routes C 1 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

__ Î ^-J n ^....._ 1 x7.- __.. --” _.... 
“Km amu “rrllliil lxp”““Lr R”“Le3: 

Oral / Dermal Whole Body HI = 
Oral / Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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Scenario Timeframe: Current 
eceptor Population: Recreational Users 

Receptor Age: Adult 

z Chemical 

TABLE 9.2A.RME 
SUMMARY OF RECEYTOR RISKS AND HAZARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total Target OrRan Routes Tota 

Surface Soil Surface Soil Surface Soil 
2-Methylnaphthalene __ -_ -- __ 2-Methylnaphthalene NA __ -- _- -- 

Benzo(a)anthracene 3.28-06 6.9E-11 l.bE-05 I .9E-05 Benzo(a)anthraccne NA -- __ __ -_ 

Benzo(a)pyrene I .4E-05 3.1E-10 4.2E-OS 5.78-05 Benzo(a)pyrene NA -_ __ __ _- 

Benzo(b)fluoranthene 1.9E-06 4.1E-11 5.7E-06 7.68-06 Benzo(b)fluoranthene NA -- __ -- __ 

Benzo(k)fluoranthene 8.8E-08 1.9E-12 2.6E-07 3.58-07 Benzo(k)fluoranthene NA __ __ __ -- 
Carbazole 4. I E-09 2.OE-13 1.2E-08 I .6E-08 Carbazole NA __ __ -- -- 

Chrysene 4SE-08 9.6E-13 2.2E-07 2.68-07 Chrysene NA __ __ -_ __ 

Dibenz(a,h)anthracene 6.6E-07 1.4E-11 3.2E-06 3.8E-06 Dibenz(a,h)anthracene NA __ -- __ -_ 

Fluoranthene -- -_ -- -_ Fluoranthene (0) Liver / CVS l.lE-03 5.7&08 4.2B04 l .BE-03 
Indeno(l,2,3-cd)pyrene 4.1 E-07 8.88-12 2.OE-06 2.4E-06 Indeno( I ,2,3cd)pyrene NA -_ __ __ -- 

Naphthalene __ _- -- _- Naphthalene (0) Whole Body, (i) RsS 4.98-06 5.88-09 7.OE-07 5.6E-06 
Pyrene -_ -_ __ -- Pyrene (0) Kidney 1.6E-03 7.98-08 5.8E-04 2.lE-03 
4,4’-DDD 4.6E-08 2.38-12 7.6E-09 5.4E-08 4,4’-DDD NA __ __ __ -- 

Chlordane, alpha- l.lE-06 5.4E-I 1 6.2E-07 1.7E-06 Chlordane, alpha- Liver 1.8E-02 2.3E-06 1 .OE-02 2.8E-02 
Chlordane, gamma- 1.3E-06 6.6E-11 7.5E-07 2.1 E-06 Chlordane, gamma- Liver 2.2E-02 2.78-06 1.2E-02 3.4&02 
Dieldrin 3.3E-07 1.7E-11 7SE-08 4.OE-07 Dieldrin (0) Liver 1.2E-03 6.OE-08 2.7E-04 ISE-03 
Heptachlor 6.48-06 3.2E-IO 1 .OE-06 7.4E-06 Heptachlor (0) Liver 8.3B03 4.2E-07 1.3E-03 9.6E-03 
Heptachlor Epoxide 2.6E-06 ,.3E-10 4.28-07 3.1E-06 Heptachlor Epoxide (0) Liver 6.5B02 3.3E-06 1 .OE-02 7.5E-02 
Aroclor-1248 1.9E-07 9.8E-12 3SE-07 5.4E-07 Aroclor-1248 NA -- __ -- -_ 

Aroclor- 1254 1.3E-07 6.3E-12 2.2B07 3SE-07 Aroclor-1254 (0) Whole Body / ImS 9.2E-03 4.6E-07 1.6E-02 2.5E-02 
Aroclor-1260 7.OE-06 3.5E-10 1.2E-05 1.9E-05 Aroclor- 1260 NA _- __ -- -- 

Gasoline Range Organics -- -- -- -- Gasoline Range Organics NA __ -- -- - 

Diesel Range Organics _- __ __ __ Diesel Range Organics NA _- -- __ -- 

Antimony _- __ _- __ Antimony (0) Whole Body 5.78-04 -- 3.3E-04 9.OE-04 
Arsenic 3.4E-07 1.7E-IO 2.8E-07 6.2E-07 Arsenic (0) Skin I CVS 2.28-03 -- 1.8E-03 4.OE-03 
Iron _- -- __ -_ Iron (0) Liver / CVS / GIS 1.4E-03 -- l.lE-04 1 SE-03 
Thallium -- __ __ -- Thallium (0) cvs 8.78-04 -- 6.6B05 9.4E-04 

(Total) 4.OE-05 1.6E-09 8.5E-05 1.3E-04 (Total) 1.3E-01 9.4E-06 5.4B02 1.9E-01 
Surface Water Surface Water Surface Water 

Acetone __ -_ -_ __ Acetone (0) Liver / Kidney 2.78-06 -- l.lE-06 3.88-06 

Toluene (0) Liver / ;$cY, (8 CNS 6,6E-07 __ 2.1E-05 2.28-05 

Xylencs, total (0) Whole body 8.5B08 -- S.OE-06 5.1E-06 
(Total) 3SE-06 -- 2.7E-05 3.lE-05 
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TABLE 9.2A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

‘Scenario Timeframe: Current 
Receptor Population; Recreational Users 
Receptor Age: Adult 

Medium 

Sediment 

Exposure Exposure 
Medium Point 

Sediment Sediment 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

2-Methylnaphthalene 2-Methylnaphthalene NA __ -- -- _- _- __ _- __ 

Aroclor-1248 3.68-07 -- 6.5E-07 1 .OE-06 Aroclor- 1248 NA __ -- __ -- 

Aroclor-1260 5.2B06 -- 9.1 E-06 1.4E-05 Aroclor- 1260 NA _- _- __ -- 

Diesel Range Organics __ _- -_ -- -- __ -- -- Diesel Range Organics NA 
(Total) 55E-06 -- 9.8&06 1.5E-05 (Total) -- __ __ _- 

Notes: 
Tareet Oman Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Receptor Summ. ReclJser-Al 

Total Risk Across Surface Soil 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Liver HI = Co.06 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Page4oflS 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 
Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 



TABLE 9.2B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

2-Methylnaphthalene 

Indeno(l,2,3-cd)pyrene 

(0) Skin / cvs 
(o) Liver / CVS / GIS 

Notes: 
Tareet Oraan Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascul;lr System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

Total Risk Across Surface Soil 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 1 O.OOEtOO ] 

Inhalation Respiratory System HI = 1 O.COE+OO 1 

Total Ilazard Index 

(0) Oral exposure 
(i) Inhalation exposure 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Kidney HI = 
Oral / Dermal Liver III = 
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TABLE 9.3A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LF.JEUNE 
JACKSONVILLE, NORTH CAROLINA 

(o) Whole Body, (i) RsS 

Gasoline Range Organ& 
Diesel Range Organics 

(0) Liver I CVS I GIS 
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TABLE 9.3A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

REASONABLE MAXIMUM EXPPSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LUEUNE 

Scenario Timeframe: Current 
Receptor Population: Recreational Users 
Receptor Age: Adolescent 

JACKSONVILLE, NORTH CAROLINA 

Exposure 
Medium 

Notes: 
Target Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Ingestion 

2-Methylnaphthalene __ 
2.1E-07 
3.OE-06 

Diesel Range Organics _- 
Total) 3.2E-06 

- 
nhalal 

__ 
__ 
__ 
__ 

Carcinogenic Risk 

2-Methylnaphthalene 

Diesel Range Organics 

Total Risk Across Swface Soil (7.osos] 
Total Risk Across Surface Water -- 

Total Risk Across Sediment 8X-06 
Total Risk Across All Media and All Exposure Routes 7.8E-05 

All Exposure Routes: 
TotaiLiverHI=ll 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

NA 
NA 
NA 
NA 

ingestion ._ __ _- -_ L _- __ -- __ __ __ 
Dermal 

__ 
__ 
__ 

---I-- 
A 

Exposure 
xoutes Tota 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

Receptor. .ecUser-Cl Pa, .8 



Scenario Timeframe: Current 
Receptor Population: Recreational Users 

TABLE 9.3B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING.45 AREA) -AFTER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLMA 

Notes: 
Target Oroan Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Receptor Sunw RecUser-C 

Total Risk Across Surface Soil 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = II/ 

Inhalation Respiratory System HI = u-4 

Page 3 of IO 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dennal Gastrointestinal System HI = 
Oral / Dermal ~drdiOViISCUkU System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 

6/l 912002 



TABLE 9.4A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chlordane, gamma- 

Diesel Range Organics 
Gasoline Range Organics 
Diesel Range Organics 

(o) Whole Body I ImS 

(of Whole Body 

Receptor S .es-A-RME Pa, 8 6/19/2002 



TABLE 9.4A.RME 

Scenario Timeframe: Future 
Receptor Population: Residents 

* ,a..,* 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXlMUM EXPOSURE 

SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 
MCB CAMP LE!JEUNE 

JACKSONVILLE, NORTH CAROLINA 

Medium 1 Exposure 1 Exposure 11 Chemical I Carcinogenic Risk II Chemical 
Medium Point 

Ingestion 1 Inhalation Dermal 1 Exposure 
I I 

Surface Water 1 Surface Water 1 Surface Water 

II Acetone 
Toluene 

Notes: 
Tarnet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

ii IF, total (Tota,) 

Total Risk Across Surhace Soil 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across All Media and AlI Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 
Total Cardiovascular System HI = 

Total Liver HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Non-Carcinogenic Hazard Quotient 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across Surface Water 
Total Hazard Index Across Sediment 

Total Hazard Index Across AlI Media and AI1 Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 
Oral I Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral / DermaI Kidney HI = 

Oral I Dermal Liver HI = 
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TABLE9.4B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SlTE 84 (BUlLDING 45 AREA). AFJXR NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium 
Ingestion 1 Jnhaltntion 1 Dental Exposure Primary Dermal I Exposure 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(0) Liver 
NA 

(0) skin / cvs 

. . 
1.6E-06 
S.SE-06 
9.6&07 
6.lE-08 
8.9B09 
2.3~08 
2.4F.a 
5.9507 
3.9&07 
9.OEO5 
3.78-06 

__ 
I.OE-10 
S.PE-10 
6.2E.I I 
3.9&12 
1.3E.12 
ISE-I2 
1.5E-IO 
3.8E-1 I 
5.9&1 I 
1.4E-08 
5.6EO9 

. . 
2.7~06 
8.8&06 
1 .OE06 
6.3E-08 
9.3E-09 
3.8&08 
4.oE-06 

. . . . 

_. 
. . 

._ 
I .PE-03 

_. 
2.1B.07 

. . 
l.lE-04 

_. 

7.OE-03 

__ 
1 SE-03 

__ 

3.lE-02 2.4E-02 
lmn . . __ _. . . (0) Liver / CVS / GIS l.lE-02 ( -_ 1 2.9E-04 ( l.lE-02 

(Total) l.lE-04 1 2.OE.08 ( 7.4B05 / 1%.04 (TOtd) 3.6E-02 1 
1 Groundwater i 

2.lE-07 1 7.4B03 1 4.48-w 
iroundwater TiiD I I I I I I I I I I 

l.8E-06 
9.26-07 

I .3E-07 
I .4E-06 

8.9&08 
9.2&08 

__ 
__ 

2.X07 
. . 

cvs 
(0) Liver 

NA 
(a) Whole Body.(i) RsS 

(0) Liver 
(0) Kidney/Liver 

3.1E.02 
4.4E-02 

8.0h03 
6.OE.01 

1.6E.03 4. I E-02 
4.4&03 6.4E-0 I 

. . 

5.8E.04 
6.OE-03 
X38-02 

__ 

3.6EO3 
4.1E-02 
2SEtao 

3.OE03 
3SE-02 
2.4E+oo 

__ 
1.4506 

. . 

. . __ 
_. 

. . 

I I I (0) Whole Bady 1 7SE-01 1 -- 1 8.SE.02 1 8.4801 

__ _. . . _. al;“,,, (0) cvs 2,4E+oo 1 _- 1 3.58-02 1 2.4JwJo 
(Total) 4.3E-04 ( l.SE-06 1 2.7E-!I6 1 4.X-04 (Totiil) l.SEtOI 1 6.OEOl 1 3.2501 1 1.6Etol 

irfidce Water Surftlce water ( surface Waer I I I I I I I I I 

Notes: 

Tarcet Orcat, Abbreviaions: 

CNS = Central Nervous System 

CVS = Cardiovascular System 

GIS = Ga.stroh~&nal System 

Jms = hmmc System 
KsS = Respiratory System 

(0) Oral exposure 

(i) hlbalation exposure 

Total Risk Across Stiace Soil 

Total Risk Acmss Groundwater 

Total Risk Across Sutiace Water 

Total Risk Across Sediment 

Total Risk Across AU Media ud AU Exposure Routes 

Total Hazard Index Across Surface Soil 

Total Hazard Index Across Grouwlwilter 

Total Huurd Jndex Across Surface Water 

Total Heard Index Across Sediment 

Total Waxad Index Across AU Media and All Exposure Routes 

All Expwre Routes: 
Total Ce~ard Nervous System HI = 

TowI Cirrdiovescular System III = 

Inhnlntion Exyceure Routes: 

M&lion Central Nervous System HI = 

bdulation Respiratory System HI = 

Oral I Demul Whole Body HI = 

Owl / Dennal Gastrointestinal System HI = 

Oral / Demul Cardiovascular System HI = 

Oral I Dennal Skin HI = 

Oral / Demxd Kidney HI E 

Oral I Dermal Liver HI = 

0.84 1 



TABLE 9.5A.RME 
SUMMARY OF RECEmOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

(0) Liver / CVS 

(0) Whole Body, (i) RsS 

asoline Range Organics 
icsel Range Organics 

ZMethylnaphthalene 

“^..*..^L,^- x2 _^.. :A^ “CplC”1”1 b.y”n,“c 
(0) Whole Body, (i) RsS 

(0) Kidney I Liver 

(0) Liver I CVS I GIS 

Receptor Summ. Res-C-RME Page 3 of 8 6119i2CQ2 



TABLE 9.SA.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Surface Water 

Sediment 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

(o) Liver / Kidney 
(01 Liver I Kidney, (i) CNS I RsS 

:: Xylcnes. total (TotaI) (0) Whole body Sediment 1 Sedi~nt IX y knes, total (Total) :: I1 :: 2.OE06 -- 1.2E-05 1 .BE-05 
8.1E-05 -- 6.2E-05 1.4E-04 

2-Methylnaphthalene 
Aroclor-1248 
Aroclor- 1260 
Diesel Range Orgdnics 

__ -- 
8.4E-07 -- 
1.2E-05 -_ 

_- _- 

-- 
3.78-07 
5.2E-06 

-_ 

-- 
1.2E-06 
1.7E-05 

-. 

2-Methylnaphthalene 
Aroclor- 1248 
Amclor- 1260 
Diesel Range Organics 

NA __ __ _- _- 
NA -_ -. __ __ 
NA __ __ __ _- 
NA __ __ __ __ 

__ __ 

Notes: 
Target Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
Infi = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across Sedinxnt 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Cardiovascular System HI = 
Total Liver HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across Surface Water 
Total Hazard Index Across Sediment 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: _ 
Oral I Dermal Whole Body HI = 

Oral I Dermal Immune System HI = 
Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral / Dermal Liver HI = 

Receptor > Res-C-RMEI Pa&. ,r’fi 6/19/2002 



TABLE 9.5B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLEMAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVLLLE, NORTH CAROLINA 

Receptor Population: Residents 
Remn,nr An.? Ynnnn ChilA 

(0) Whole Body,(i) RsS 

Notes: 

Tarcet Orcan Abbreviations: 

CNS = Central Nervous System 

CVS = Cudiowcular System 
.̂̂  uw = Gasuoinrearimi System 

hS = Immune System 
RsS = Respiratory System 

Receptor Sunu,, Rer-C-RME 

TO&l Risk 

Total Riik Across Surface Soil 

Total Risk Across Groundwater 

Total Risk Across Sutiw Water 

Total Rirk Across Sediment 

Oral and Demxal Expawre Routes: 

Oral I Demwl Whole Body HI = 
Oral I Damal G&wdnlesti~d System HI = 

Oral I Dermal Cardiovascular System HI = 

Oral I Dermd Skin HI = 

Oral / Demul Kidmy HI = 
Oral 1 Demml Liver HI = 

Wl9Roo2 



Receptor Population: Residents 

TABLE 9.4A.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Z-Methylnaphthalene 
Benzo(a)anthracene 

Beluo(k)fluoranthene 

Dibenz(a.h)anthraccnc 

Indeno(l,2,3-cd)pyrene 
(0) Liver I CVS 

(0) Whole Body, (i) RsS 

Diesel Range Organics 
Gasoline Range Organics 
Diesel Range Organics 

(0) Whole Body / ImS 

(0) Skin I CVS 
(0) Liver / CVS / GIS 

(0) Whole Body, (i) RsS 

Receptor :. Res-A-CT FYI, af8 6l19/2002 



TABLE 9.4A.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLmA 

Receptor Population: Residents 
RivPntnr doe. AA,,,, 

(0) Liver / Kidney 

Notes: 
Tawet Oman Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImA = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

AI1 Exposure Routes: 
Total Central Nervous System HI = 
Total Cardiovascular System HI = 

Total Liver HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across Surface Water 
Total Hazard Index Across Sediment 

Total Hazard Index Across All Media and AI1 Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral I Dermal Immune System HI = 
Oral I Dermal Gastrointestinal System HI = 
Oral I Derrrad Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 

Receptor Summ Res-A-CT1 Page 6 of 8 6119/2CQZ 



TABLE9.4B.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
SlTE 84 (BUlLDING 45 AREA). AFTER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Non-Carcinogenic Hazard Quotient I Chemical Medium 

Surface Soil 

Inhalation 

_. 
2x-l I 
1.3~IO 
lSE-11 
9SE-13 
3.3&13 
3.6&13 
3.7E.11 
9.1E-12 
1.4E.11 
3.3hC9 
1.4E-09 

zik 

3.28-08 
3.5E-07 

. . 

._ 

. . 

. . 

. . 

. . 
_. 
-. 

A 
3.9807 

. . 
6.OE-07 
1.9E-06 
Z.ZE-07 
1.4E-08 
2.0~~-09 
8SEO9 
8.8&07 
Z.ZB-07 
6.98-09 
l.ZE-OS 
2.48-07 

* 

ZSE-08 
2.68-08 

. . 
_. 

6.88-08 
._ 
. . 

6SE-07 
. . 
. . 

-K&F 

_. 

7.4&08 
1.1506 

TYi& 

._ 
__ 
__ 
._ 
. . 
._ 
__ 
__ 
. . 

.5.4E-04 
._ 

l .ZE-02 
3.8&03 

1.6eM 

2.1E-02 
4.2E-01 

__ 

1.8503 
2.1E-02 
1.2Ete4 
4.2EOl 
1.3E+OO 
3.OEiuu 
2.6E-01 
l.lE+OO 
7.7E+OO 

3.7E-06 
1.9E-a 
4.5B06 

2.7E-os 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(0) Liver 
NA 

(0) s!& / cvs 
(0) Liver / CVS / GIS 

_- 
Z.OE-07 
1.1&06 
1.2E-07 
7.7&09 
l.lE-09 
2.9B09 
3.OE-07 
7.46-08 
4.9E-08 
l.lE-05 
4.6E07 

T&F 

3.1 E-07 
I .6E-07 

._ 

. . 

2.58.07 
_. 
._ 

7.4E-OS 
. . 
__ 

A 
7.SPOS 

._ 
_. 

. . 

. . 
__ 
__ 
. . 
. . 
_. 
._ 
_. 

4.8&04 
. . 

S.OE-03 
3.6B-03 
l.ZE-02 

t.SE-02 
2. I E02 

. . 

1.4E-03 
I .6E-02 
l.lEtCO 
3SE-01 
1.3E+Oa 
2.9EUN 
2.4E-01 
l.lE+C@ 
7.1E+w 

2.7&06 
6.6E-07 
E.SE-08 

3.SE06 

. . 

._ 

_. 
__ 
__ 
. . 
._ 
. . 

I .4E-07 
__ 
. 

xi&- 

5.38-03 
4.OE-01 

__ 
_- 
._ 
._ 

__ 
. . 
. . 
__ 
__ 
._ 
. . 
. . 
. . 

6.7EOS 
._ 

4. I E-03 
1.7E-04 

4.38-03 

1.2E-03 
3.38-03 

__ 

4.38-04 
4SE-03 
3.98-02 
6.38-02 
l.lE-02 
6.9B02 
2.lE-02 
2.68-02 

2.4E-01 

9.4307 
1.9E.OS 
4.4&06 

2.4MS 

._ 
_. 
_. 

A 

cvs 
(0) Liver 

NA 
(0) Whale Body.(i) RsS 

(0) Liver 
(o) Kidney/Liver 
(0) Whole Body 
(01 Skin ICVS 

(o)LiverlCVSIGIS 
CNS 

(0) cvs 

I (Total 
surface Water 

(0) Liver/Kidney 
(0) Liver/Kidney,(i) CNS I RsS 

(0) Whole body 

NA 
NA 
NA 
NA 

Total Risk Across Surface Soil 

Total Risk Across Groundwater 

Total Risk Across Surta~e Water 

Total Risk Across Sedimwt 

Total Riik Across AU Media and AU Exposure Routes 

AU Exp4,“ure Koutes: 

Total Centrnl Nervous System HI = 

Total Cudiovwculw System HI = 

P, J 

Total Hazard index Across Surface Soil 

Total Hazard index Across Groundwiller 

Total Hazard Index Across Surface Water 

Totill Hazard Index Across Sediment 

Total Hazard Index Acmrs All M&a and All Expasure Routes 

Txcet Orw~ Abbreviations: 

CNS = Central Nervous System 

CVS = Cardiovascular System 

GIS = Gastmh~testimill System 
LnS = Immune System 
RsS = Respiratory System Oral and Drrmal Expwre Routes: 

Oral / Demul Whole Body HI = 

014 I Dermal Gastrointestinal System HI = 

Oral / Demml Cardiovascular System HI = 

Oral I Dennal Skin Hi = 

Owl / Demul Kidney HI = 

Oral / Dennal Liver HI = 

Receplor Su .-CT 6ll9Rco2 



TABLE 9.5A.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LUEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Residents 

(0) Whole Body, (i) RsS 

2-Methylnaphthalene 2-Methylnaphthalene 

Heptachior Epoxide 
(0) Whole Body, (i) RsS 

(0) Kidney I Liver 

(0) Liver I CVS / GlS 

Receptor Summ. Res-C-CT Pas 7 of 8 6/l 9/2002 



TABLE 9.5A.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) _ BEFORE NON-TCRA 

MCB CAMP LBJEUNE 
JACKSONVILLE, NORTH CAROLINA 

II Receptor Population: Residents 

Notes: 
Target Organ Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

AI1 Exposure Routes: 
Total Central Nervous System HI = 
Total Cardiovascular System HI = 

Total Liver HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Total Hazard index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across Surface Water 
Total Hazard Index Across Sediment 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Immune System 
Oral / Dermal Gastrointestinal System 
Oral / Dermal Cardiovascular System 

Oral / Dermal Skin 
Oral I Dermal Kidney 

Oral I Dermal Liver 

Receptor: ;es-C-CT1 Pa, .8 6119/2002 



TABLE9.SB.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEtEUNE 
JACKSONVILLE. NORTH CAROLINA 

Scenario Timeframe: Future 1 
Receptor Population: Residents 
Receptor Age: Young Child 

Medium EXpOsUre 
Medium 

Non-Carcinagetlic Hazard Quotient 

Inh;llation EX.posLUe 
ioutes Tota 

__ 
._ 
__ 
. . 
_. 
_. 
-_ 
__ 
._ 

4.88-03 
__ 

9.78-02 
3.4E02 

1.4M1 

7.98-02 
2*2E+oo 

_. 

5.x-03 
6.3EX2 
3.8E+oa 
IJE+OO 
43EtOO 
9.8EtOO 
8.4MI 
3.7E+r@ 
2.6E+Ol 

6.6&05 
S.OE-05 
I.OE-05 

1.3E04 

__ 
__ 
_. 
. . 

Primay 
Pm&et Organ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(0) Liver 
NA 

(o)skin/cvs 
(0) Liver I CVS / GIS 

cvs 
(0) Liver 

NA 
(0) WI& Body,(i) RsS 

(0) Liver 
(0) Kidney I Liver 
(o) Whole Body 
(0) skin / cvs 

(0) Liver I cvs / GIS 
CNS 

(0) cvs 

(0) Liver I Kidney 
(a) Liver I Kidney, (i) CNS / RsS 

(0) Whole body 

NA 
NA 
NA 
NA 

Sutiuce Soil 
. . 

3.4E-06 
1.4E-05 
ISE-06 
9.78-08 
1.4E-08 
4.8E08 
S.OhO6 
I .2E-06 
3.3E-07 
LIE-04 
3.7E-06 

._ 
1.3E-06 
6.6E.06 
7SE-07 
4.8&08 
7.oE-09 
1.8E.08 
1.9lx6 
4.6E-07 
3.OE.07 
7.OE.OS 
2.98-06 

A 
8.4E-OS 

6.9B07 
3.6B07 

__ 
__ 

5.6807 
__ 
. . 

1.6E-04 
__ 
._ 

i%r- 

_. 
__ 

--IL-.- 

. . 
6.lEll 
3.2EIO 
3.6E-I I 
2.3E.I2 
7.9&13 
8.6513 
9.OE-I I 
2.2E-II 
3SE-I I 
8.OE-w 
3.3lx9 

A 
I.ZE-08 

l.lE-07 
l.ZE-06 

.- 

. . 
_. 
. . 
. . 
. . 
_. 
__ 

is- 

. . 

. . 

--Y--- 

._ 

._ 

. . 

-.-z-- 

. . 
_. 
_. 
_. 
__ 
. . 
__ 
._ 
. . 

4.4E-03 
. . 

7.58-02 
3.38-02 

l.lE-01 

4.8E-02 
6.8&02 

_. 

4.7!.%03 
SSE-02 
3.8E+oo 
I.ZEtOO 
4.3E+OO 
9.6E+oo 
8.OE-01 
3.7E+oo 
2.4EtOI 

6.4E05 
I .5E-05 
2.OE-06 

8.1E-05 

__ 
._ 
._ 

-..z-- 

_. 
._ 
. . 
__ 
_. 
__ 
._ 
._ 
_. 

S.lE-07 
__ 
. . 

L 
5.1h07 

2.88-02 
Z.IE+oo 

__ 
__ 
_- 
__ 
__ 
._ 
. . 
_. 

TiEi5 

_. 
__ 
__ 
__ 
._ 
-. 
__ 
._ 
__ 

3.6~~04 
__ 

2.28-02 
8.9E-04 

i.sE-oz 

2.2&03 
6.OE-03 

__ 

8.OE.04 
8.3E-03 
7.3hM 
1.2E-01 
Z.IE-02 
l.3hOl 
4.Oh02 
4.9hO2 
4.4E-01 

I .8E-O6 
3SE05 
8.2E-06 
a.SEOS 

. . 
2.lEc.5 
6.9&06 
7.8B-07 
J.OE-08 
7.28-09 
3.OE08 
3.IE-06 
7.78-07 
2.4E-08 
4.4EOS 
8.5E-07 

A 
58h05 

3.IE-08 
3.2&08 

__ 
._ 

8.4EO8 
__ 
. . 

8.08-07 
. . 
.- 

x&F- 

-. 
._ 

--z-.- 
& 

_. 

2.3E-07 
3.3E-06 

L 
3.SE-06 

A 
1.4E-04 

Sediment 
. . 

4.28-07 
6.OE06 

--L-- 
6.4&06 

iesel Range Orgalics 
(Told) 

Notes: 

Tacet Orcnn Abbreviations 

CNS = Central Nervous System 

CVS = Cardiovuscular System 
^_  ̂un = Gasrroin~esrhui System 

ImS : lmmulle System 
RsS = Respimtory System 

(0) Oral exposure 

(i) Inhalation exposure 

Toral Risk Across Surface Soil 

Total Risk Across Groundwater 

Total Risk Across Suzface Water 
Total Risk Across Sediment 

iotairtisit*cross*~Med~a;ud~ii~xpasureKoutes 

All Expwre Keutes: 

Total Central Nervous System HI = 

Total Cardiovascular System HI = 

Inhnlation Exposure Routes: 

Inhalation CentraJ Nervous System HI = 

Inhalation Respiratory System HI = 

P”ge7olto 

Total Hazard II&X Across Surface Sail 

Toral Hazard Index Across Groundwater 

Total Hazard Index Acmss Surface Water 

Total Hazmd Index Across Sediment 

‘Total Hazard hxlex Across A” Medra ad All Exposure Routes 

Oral and Demxd Ex~usure Routes: 
Oral I Damal Whole Body HI = 

I Demul Gastrointestinal System HI = 

/ Dermal Cardiovascular System HI = 

Oral I Dmnd Skin HI = 

Oral / Dermal Kidney HI = 

Oral / Denal Liver Hi = 

OUI 

OVAI 

Receptor sunltl, KS-C-m 



TABLE 9.6A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Scenario Timeframe: Future 
Receptor Popularion: Construction Workers 
Receptor Age: Adult 

enzo(b)fluorantbene 
enzo(k)fluoramhene 

(o) Whole Body / ImS 

(a) Whole Body 

(0) Liver I CVS I GIS 

Benzo(k)fluoranthene 
(2-chlorcethoxy)methane 

(o) Whole Body, (i) RsS 

(o) Whole Body I ImS 



TABLE 9.6A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SIT!? 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 

asoline Range Organics 
iesel Range Organics 

Gasoline Raonp Organics 
Diesel Range Organics 

(o) Liver I CVS I GIS 

(a) Kidney I Liver 
(o) Whole Body 

Notes: 
Tamer Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 
Total Risk Across Subsurface Soil 

Total Risk Across Groundwater 
Total Risk Across Surface Water 

Total Risk Across Sediment 
Total Risk Across All Media and All Exposure Routes 

AU Exposure Routes: 
Total Central Nervous System HI = 

Total Cardiovascular System HI = 
Total Liver HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Subsurface Soil 

Total Hazard Index Across Groundwater 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral ! Dermal Whole Body HI = 

Oral I Dermal Inunune System HI = 
Oral ! Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral I Demxd Kidney HI = 

Oral I Dental Liver HI = 

Recqxor Sutnm. Const I Paw 16of 18 



TABLE 9.6B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Pem..lnr An-. AA..,, 

Dibenz(a,h)anthracene 

thlethylnaphthalene 

(a) Whole Body, (i) RsS 

(a) Liver I Kidney 

Receptor : ,nst P‘ .O 6/19/2007. 



TABLE 9.6B.RME 
SUMMARY OF RECEFI’OR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFIER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE. NORTH CAROLINA 

Notes: 
Tarret Orcan Abbreviations: 
CNS = Cenwal Nervous System 
CVS = Cardiovascular System 
GE = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

Total Risk Across 

Total Risk Across Surface Soil 
Total Risk Across Subsurface Soil 

Total Risk Across Groundwater 
Total Risk Across Surface Water 

Total Risk Across Sediment 
All Media and All Exposure Routes Total Hazard 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Subsurface Soil 

Total Hazard Index Across Groundwater 
Total Hazard Index Across Surface Water 

Total Hazard Index Across Sediment 
Index Across All Media and All Exposure Routes 

(0) Oral exposure 
(i) lnbalation exposure 

AU Exposure Routes: 
Total Central Nervous System HI = 

Total Cardiovascular System HI = 

Inhalation Exposure Routes: 
Inhalation Central Nervous System HI = 

Inhalation Respiratory System HI = 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral I Demul Cardiovascular System HI = 

Oral I DemvJ Skin HI = 
Oral I Demxal Kidney HI = 

Oral I Dermal Liver HI = 

Receptor Summ. Cons11 Pug.2 9 of 10 6/19/2002 



Scenario Timeframe: Future 
Receptor Population: Industrial / Commercial Workers 
Receptor Age: Adult 

TABLE 9.7A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

7 Chemica1 1 Ingestion Ittlt~~~~~~ Rf;g;za, Chemica’ 

Non-Carcinogenic Hazard Quotient 

Ta;;zrym Ingestion Inhalation Dermal :;;~~a1 

Surface Soil Surfwe Soil Sutface Soil 
2-Methylnaphthalene -- __ __ __ 2-Methylnaphthtalene NA -- __ __ __ 
Benzo(a)anthracene 8.88-06 3.8E-10 4.9E-05 5.8E-05 Benzo(a)antbracene NA _- -_ -- -_ 
Benzo(a)pyrene 3.98-05 1.7E-09 1.3E-04 1.7E-04 Benzo(a)pyrene NA __ __ -_ __ 
Benzo(b)fluoratnhene 5.28-06 2.2E- 10 1.8E-05 2.3E-05 Benzo(b)fluoranthene NA __ -_ __ __ 
Benzo(k)fluoranthene 2.4E-07 l.OE-I 1 8.2E-07 l.lE-06 Benzo(k)fluoranthene NA _- __ __ __ 
Carbazole l.lE-08 l.lE-12 3.8E-08 4.9E-08 Carbazole NA __ __ -- -- 
Chtysene 1.2E-07 5.2E-12 6.8&07 8.OE-07 Chrysene NA __ -_ -_ -- 
Dibenz(a,h)anthracene 1.8E-06 7.7E-11 1 .OE-05 1.2E-05 Dibenz(a,h)anthracene NA -- -- -- 
Fluoranthene -- -_ -- -_ Fhtoranthene (0) Liver I CVS 3.OE-03 -- 3 .OE-07 1.3E-03 4.2E-03 
Indeno(l,2,3xd)pyrene l.lE-06 4.8E-11 6.2E-06 7.3E-06 Indeno(l,2,3+d)pyrene NA __ __ __ __ 
NaphthaIene -- __ __ -- Naphthalene (0) Whole Body, (i) RsS 1.3E-05 3.OE-08 2.1E-06 1.5E-05 
Pyrene -_ __ -- -- Pyrene (0) Kidney 4. IE-03 4.1E-07 1.7E-03 5.8E-03 
4,4’-DDD 1.3E-07 1.3E-ll 2.4E-08 1.5E-07 4,4’-DDD NA __ _- -- -_ 
Chlordane, alpha- 2.9E-06 3.OE-10 1.98-06 4.9E-06 Chlordane, alpha- Liver 4.7E-02 1.2E-05 3.1E-02 7.8&02 
Chlordane, gamma- 3.5E-06 3,6E-10 2.38-06 5.9E-06 Chlordane, gamma- Liver 5.7E-02 1.4E-05 3.78-02 9.4E-02 
Dieldrin 8.98-07 9.1E-11 2.4E-07 l.lE-06 Dieldtin (0) Liver 3.lE-03 3.2E-07 8.3E-04 4.OE-03 
Heptachlor 1.7E-05 1.8E-09 3.28-06 2.OE-05 Heptachlor (0) Liver 2.2B02 2.2E-06 3.9E-03 2.5E-02 
Heptachlor Epoxide 7.2E-06 7.2E-10 1.3E-06 8SE-06 Heptachlor Epoxide (of Liver 1.7E-01 1.7E-05 3.1E-02 2.oE-01 
Aroclor-1248 5.3E-07 5.3E-1 I I.lE-06 1.6E-06 Aroclor-1248 NA __ __ -- 
Aroclor-1254 3.4E-07 3.4E-1 I 7.OE-07 1 .OE-06 Aroclor- 1254 (0) Whole Body / ImS 2.4E-02 2.4E-06 4.9E-02 7.3E-02 
Aroclor-1260 1.9E-05 1.9E-09 3.98-05 5.88-05 Aroclor- 1260 NA __ -- _- -- 
Gasoline Range Organics -- __ __ __ Gasoline Range Organics NA -- __ _- -- 
Diesel Range Organics __ -- -- __ Diesel Range Organics NA __ _- -- -_ 
Antimony __ _- __ __ Antimony (0) Whole Body 1.5E-03 -- 9.9E-04 2SB03 
Arsenic 9.2E-07 9.3E-10 8.8&07 I .8E-06 Arsenic (0) Skin / CVS 5.7E-03 -- 5.5E-03 l.lE-02 
IrO" -- -- _- __ Iron (0) Liver I CVS / GIS 3.78-03 -- 3.2E-04 4.OE-03 
Thallium __ -- -_ __ Thallium (0) cvs 2.3E-03 -- 2.OE-04 2.5E-03 

(Total) l.lE-04 8.6E-09 2.7E-04 3.8E-04 (Total) 3.4E-01 4.9E-05 I.bE-01 5.1E-01 
Groundwater Groundwater Groundwater 

Benzene 1.3E-06 9.48-08 6*6E-08 I SE-06 Benzene cvs 2.28-02 5.7B03 l.lE-03 2.9E-02 
Chloroform 6.8E-07 l.lE-06 6.8E-08 1.8E-06 Chloroform 

1 1 /~~~~l!~:poxide 1 ii i i ii MCPA 

(0) Liver 3.1E-02 4.3E-01 3.1E-03 4.6E-01 
2-Methyhtaphthalene 2-Methylnaphthalene NA -- -_ __ -- 

Naphthalene (0) Whole Body, (i) RsS 2.2&03 -- 4.28-04 2.6E-03 
l.lE-06 1.86-07 1.2E-06 Heptdchlor Epoxide (0) Liver 2.5E-02 -- 4.38-03 2.9E-02 

(0) Kidney I Liver 1.7E+OO -- 3.88-02 l.SE+OO 
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IScenario Timeframe: Future I 
l(Receptor Population: Industrial I Commercial Workers II 
Receptor Age: Adult 

Medium Exposure 
Medium 

Groundwater Groundwater 
(Cant) (Cont) 

Notes: 
Target Oman Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

TABLE 9.7A.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Ingestion 

Carcinogenic Risk 

Inhalation Dermal Exposure 
Routes Total 

Chemical 

Primary 
Target Organ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

-- __ 
3.lE-04 _- 

-. __ 
-_ 
__ 

(Total) 3.2E-04 

_- 
__ 

l.lE-06 

__ 
I .7E-06 

-_ 
__ 
-_ 

2.OE-06 

-- 

3.23-04 
-- 
-- 
__ 

3.23-04 

Antimony 
Arsenic 
Iron 
Manganese 
Thallium 

(0) Whole Body 
(0) Skin / CVS 

to) Liver I CVS / GIS 

5.4E-01 -- 6.1E-02 6.OE-01 
2.OE+OO -- l.lE-02 2.OE+OO 
4.4E+OO -- 6.6E-02 45E+OO . , 

CNS 3.7E-01 -- 2. IE-02 3.9E-01 
(0) cvs 1.7E+OO -- 2.5E-02 1.7E+OO 

(Total) l.lE+Ol 4.3E-01 2.3E-01 l.lE+Ol 

Manganese 
Thallium 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = lo.39 

Total Cardiovascular System HI = m r Total Liver HI = 10.1 ‘1 )3 17 
Inhalation Exposure Routes: 

Inhalation Respiratory System HI = 11 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 
Oral / Dermal Gastrointestinal System HI = 
Oral / Dennal Cardiovascular System HI = 

Oral / Detmal Skin HI = 
hi ! Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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Scenario Timeframe: Future 
Receptor Population: Industrial I Commercial Workers 
Receptor Age: Adult 

TABLE 9.7B.RME 
SUMMARY OF RECEPTOR RISKS AND HAiARDS FOR COP& 

REASONABLE MAXlMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLlNA 

ZMethyhxxphthalene 
Benzo(a)anthracene 

2-Methylnaphthalene 
Benzo(a)anthracene 

enz(a,h)anthracene 

2-Methylnaphthalene 2-Methylnaphthalene 

Notes: 
Tareet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Receptor ZomJnd 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Cardiovascular System HI = 

Inhalation Exposure Routes: 
Inhalation Respiratory System HI = -0.00E+00)1 

P&. 8.10 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = I) 

Oral / Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 



Scenario Timeframe: Current 
Receptor Population: Recreational Users 
Receptor Age: Adult 

TABLE lO.IA.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 
Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

II 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 
Heptachlor 

I Ingestion I Inhalation 
1 

3.28-06 6.9E- 11 
1.4E-05 3.1E-10 
1.9E-06 4.1E-11 
6.6E-07 1.4E-I I 
4.lE-07 8.8B12 
6.4E-06 3.2E-10 

I - 

1.2E-05 1 1.9E-05 I I I 
8.2E-05 1 1.2&04 

Total Risk Across Surface Soil 
Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across All Media and Al1 Exposure Routes 
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TABLE lO.ZA.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Residents 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Dibenz(a,h)anthracene 

Chlordane, gamma- 

(o) Liver / CVS / GIS 

Notes: 
Tareet Organ Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
In6 = Immune System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Liver HI = 

Total Hazard Index Across Surface Soil 1.02 

Total Hazard Index Across Groundwater 15.92 

Total Hazard Index Across All Media and All Exposure Routes 16.94 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral I DermaI Immune System HI = 
Oral I Dertnal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dernml Kidney HI = 

Oral / DermaI Liver HI = 
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TABLE lO.ZB.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AFI-ER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLRiA 

Notes: 
Tareet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

AI1 Exposure Routes: 
Total Central Nervous System HI = ]m] 

Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I DermaI Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral I Derrrnl Cardiovascular System HI = 

Oral / Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 
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TABLE 10.3A.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Dibenz(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 

(0) Whole Body / ImS 

(0) Liver / CVS I GIS 

Notes: 
Tareet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
In6 = Immune System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Hazard Index Across Smface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / Dermal Skin HI = 

Oral / Dermal Kidney HI = 
Oral / Dermal Liver HI = 
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TABLE 10.3B.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 

MCB CAMP LEIEUNE 
JACKSONVILLE NORTH CAROLINA 

Surface Soil 

Groundwater 

Exposure 
Medium 

Surface Soil 

Groundwater 

Notes: 
Tarnet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
11~5 = Immune System 

(0) Oral exposure 
(i) Inhalation exposure 

Exposure 
Point 

Chemical / Ingestion , m,:S:;T Risk Chemical (( 

Dibenz(a,h)anthracene 

I 
Arwlor- 1260 2. I E-04 1.2E-08 

(Total) 2.4E-04 1.3B-08 

Tap I II Benzene 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Cardiovascular System HI = 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Orpan 

cvs 

(0) Liver 
fo) Kidney I Liver 
(0) Whole Body 
(0) Ski” I cvs 

(0) Liver / CVS / GIS 
CNS 

(0) cvs 

Total Hazard Index Across Groundwater 
Total Hazard Index Across A11 Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral I Demur1 Cardiovascular System HI = 1 

Oral I Dermal Skin HI = 
Oral I Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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TABLE 10.2A.CT 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY 
SITE 84 (BUILDING 4.5 AREA) - BEFORE NON-TCRA 

MCB CAMP LElEUNE 
JACKSONVILLE, NORTH CAROLINA 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Notes: 
Target Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 

(0) Oral exposure 
(i) Inhalation exposure 

Exposure 
Point 

Chemical 

Tap 

dl 

Carcinogenic Risk Chemical 

Ingestion Inhalation 

AI1 Exposure Routes: 
Total Central Nervous System HI = -0.26 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

(0) Liver 
(0) Kidney I Liver 
(of Whole Body 
(0) Skin I cvs 

(0) Liver / CVS I GIS 
CNS 

(Of cvs 

Ingestion 

2.1 E-02 
l.lE+oo 
3.5EOl 
1.3E+OO 
2.9EtOO 
2.4E-01 
l.lE+OO 
7.OE+OO 

Inhalation 

4.OE-01 
__ 
_- 
__ 
-_ 
__ 

A 
4.OE-01 

Dermal 

3.3B03 
3.98-02 
6.3E-02 
l.lE-02 
6.98-02 
2.1E-02 

Total Hazard Index Across Groundwater 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral I Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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TABLE 10.2B.CT 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - AmR NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Groundwater Groundwater Tap 
Chloroform 
MCPA 
Antimooy 
Arsenic 
Iron 

(0) Liver 
(o) Kidney / Liver 
(o) Whole Body 
(0) skin I cvs 
Liver / CVS / GIS 

2.1 E-02 4.OE01 3.3B03 4.2501 
l.lE+OO -- 3.9502 l.ZE+OO 
3.5E-01 -- 6.3&02 4.2501 
1.3E+OO -- l.lE-02 1.3E+OO 
2.9EiQO -- 6.9B02 3.OE+OO 

Notes: 
Tareet Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
Im.5 = Immune System 

(0) Oral exposure 

Total Risk Across Groundwater 
Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Hazard Index Across Groundwater 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermai Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral / Demul Kidney HI = 

Oral I Dermal Liver HI = 
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(Scenario Timframe: Future 
(IReceptor Population: Residents II 

TABLE 10.3A.CT 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

1 

Exposure 
Medium 

Carcinogenic Risk Medium 

Surface Soil 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 
Point 

I 
Ingestion Inhalation Dermal Exposure 

Routes Total 

4.9&05 
1.7E-04 
2.28-05 
1 .OE-05 

3.88-05 
1.6E-05 

6.5B05 
3.73-04 

Primary 
Target Orran 

Exposure 
Routes Totaj 

4.9E-01 
G.OE-01 
2.OE-01 
1.6E+OO 
3.4E-01 

3.2E+OO 

2.2E+OO 
3.8E+OO 
1.3E+OO 
4.3E+OO 
9.8E+OO 
8.4E01 
3.7E+OO 
2.6E+Ol 

Surface Soil 
Benzo(a)aotlaacene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenz(a,h)anthracene 

T- Heptachlor 
HeptacNor Epoxide 

Aroclor- 1260 

1.8E-05 
S.lE-05 
l.lE-05 
3.8E.06 

3.6B05 
I .5E-05 

4.OE-05 
2.1 E-04 

8.9510 
3.9B09 
5.3E-10 
1.8E-10 

4.2&09 
1.7E-09 

4.5E-09 
I .6E08 

3.lE-05 
8.5B05 
l.lE-05 
6.3E-06 

2.0&06 
8.3&07 

2.5&05 
1.6&04 

Liver 
Liver 

(0) Liver 
(0) Liver 

(a) Whole Body / ImS 

Cl 
M 
AI 
k 

tiordane, alpha- 
Ilardane, gamma- 
:ptachlor 
:ptachlor Epoxide 
roclor- 1254 

(Total) 

lloroform 
CPA 
ntimony 
xenic 
)n 
anganese 
lallium 

(Total) 

4.1E-01 
5.OE-01 
1.9E-01 
1.5EtOO 
2.lE01 

2.8E+OO 

6.88-02 
3.8E+OO 
1.2EtOO 
4.3EtOil 
9.6E+OO 
S.OE-01 
3.7EtOO 
2.3EtOl 

1.2&04 
1.4E-04 
2.1505 
1.7E-04 
2.4B05 

4.7&04 

2.1E+OO 
_- 
__ 
__ 
-- 
-- 
-- 

2.1E+OO 

8.2E-02 
9.9E-02 
1.0802 
8.2&02 
1.3501 

4.OE-01 

6.OE03 
7.3502 
1.2E-01 
2.1%02 
1.3E-01 
4.OE-02 
4.9B02 
4.3E-01 

Groundwater 

(0) Liver 
(a) Kidney I Liver 
(a) Whole Body 
(0) Skin I CVS 

(0) Liver I CVS / GIS 
CNS 

(0) cvs 

Total Risk Across Surface Soil 
Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Liver HI = 

Notes: 
Target Oraan Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
1m.S = Immune System 

Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes 
Oral / Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 

Oral / Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral / DcrmaI Skin HI = 
Oral / Dermal Kidney HI = 

Oral / Dermal Liver HI = 

(0) Oral exposure 
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Medium 

Surface Soil 

Groundwater 

Exposure 
Medium 

Groundwater 

Notes: 
Tawzt Ornan Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 

(0) Oral exposure 

TABLE 10.3B.CT 
RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY 
SITE 84 (BUILDING 4.5 AREA) - AFTER NON-TCRA 

MCB CAMP LFJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Exposure 11 Chemical 
Point 

I 

Beozo(a)pyrene 
Aroclor-1260 

Ingestion 

6.6E-06 
7.OE-05 
7.7&05 

Carcinogenic Risk 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Non-Carcinogenic Hazard Quotient 

(0) Liver 
(0) Kidney I Liver 
(0) Whole Body 
(0) Skin I CVS 

(0) Liver I CVS I GIS 
CNS 

6.8&02 
3.8EtOO 
1.2Et4M 
4.3EtOO 
9.6E+00 
8.OEOl 

2.IEtOO 
__ 
-_ 
_. 

6.OE-03 
7.3E-02 
1.2FF01 
Z. lE-02 
1.3501 
4.OE-02 

2.2E+OO 
3.8EtOO 
1.3E+OO 
4.3E+OO 
9.8E+OO 
8.4E-01 

Total Hazard Index Across Groundwater 
Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral / Dermal Kidney Hl = 

Oral / Dermal Liver HI = 
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Scenario T&frame: Futore 
Receptor Population: Construction Workers 
D)^^^..*^- A.-^. *.A..,* 

TABLE 10.4A.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDlNG 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Carcinogenic Risk 

Groundweter Groundwater Groundwater 

Clllordane, alpha- Liver 4SE-01 l.ZE-05 3.1E-02 4.8E-01 
Chlordane, gamma- Liver 5.4E-01 1.4E-05 3.78-02 5.8801 
lleptachlor (0) Liver 2.1E-01 2.2E-06 3.9E-03 2.1E-01 
Heptachlor Epoxide (0) Liver 1 .bE+OO 1.7E-05 3.1E-02 1.7E+OO 
Ardor- 1254 (0) Whole Body / ImS 2.3E-01 2.4E-06 4.98-02 2.8E-01 

(Total) 3.1E+OO 4.8E-05 1.6E01 3.3E+OO 

MCPA (0) Kidney I Liver -- _- 2.2E-01 2.2E-01 
Antimony (0) Whole Body -- -- 3.6E-01 3.6EOl 
IrOIl (0) Liver / cvs I GIS -- -- 3.9E-01 3.9E-01 
Manganese CNS __ -_ 1.2E-01 1.2&01 
Thallium (0) cvs __ -- ISE-01 ISE-01 

Notes: 
Target Orean Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
Im.5 = Immune System 

RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil Total Hazard Index Across Surface Soil 
Total Hazard Index Across Groundwater 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 

Total Liver HI = 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral / Dermal Immune System HI = 

Oral I Dermal Gastrointestinal System HI = 
Oral / Dermal Cardiovascular System HI = 

Oral I Dcrmal Skin HI = 
Oral / Dermal Kidney HI = 

Oral ! Dermal Liver HI = 
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TABLE 10.4B.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - AflER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Receptor Population: Constmctlon Workers 

Medium 

I- 
Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Dermal Exnosure PrimaN 1 Ingestion 1 Inhalation 1 Dermal Exposure 

Groundwater 

Notes: 
Tareet Orran Abbreviations: 

Total Hazard Index Across Groundwater 
Total Hazard Index Across All Media and All Exposure Routes 

CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 

(0) Oral exposure 

All Exposure Routes: 
Total Central Nervous System HI = -0.12 

Oral and Dermal Exposure Routes: 
Oral I Dermal Whole Body HI = 

Oral / Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral / Dermal Skin Hl = 
Oral I Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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TABLE lO.SA.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDING 45 AREA) - BEFORE NON-TCRA 

MCB CAMP LEJEUNE 

Scenario Timeframe: Future 
Receptor Population: Industrial /Commercial Workers 
Dn^nlr,Ar A ,.^. *,I,.,, 

JACKSONVILLE, NORTH CAROLlNA 

Benzo(a)anthracene 

Benzo@)iluoranthene 
Dibenz(a,h)antbracene 

Tareet Organ Abbreviations: 

CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
ImS = Immune System 
RsS = Respiratory System 

(0) Oral exposure 
(i) Inhalation exposure 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 110.39 

Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral I Dermal Gastrointestinal System HI = 

Oral I Dermal Cardiovascular System HI = 
Oral / Dermai Skin HI = 

Oral / Dermal Kidney HI = 

Oral / Dermal Liver HI = 
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TABLE lO.SB.RME 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
SITE 84 (BUILDWG 45 AREA) - AFTER NON-TCRA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLlNA 

Exposure 
Medium 

Exposure 
Point 

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Ingestion Primary 
Target Organ 

Inhalation 

1.3E-10 
3.48-09 
3.5E-09 

Dermal 

Surface Soil 

Groundwater 

Surface Soil 

Groundwater 

3.28-06 
3.3&05 
3.7805 

l.lE-05 
6.9E-05 
7.9E-05 

#enzo(a)pyrene 
soclor-1260 

(Total) 

(0) Liver 
(0) Kidney / Liver 
(0) Whole Body 
(0) skin / cvs 

(0) Liver / CVS / GIS 
CNS 

(0) cvs 

3.1E03 
3.8&02 
6.1E02 
l.lE-02 
6.6502 
2.1E-02 

4.6E01 
lSE+Oil 
6.OE-01 
Z.OE+OO 
4SE+OO 
3.9E-01 

3.1E-02 
1.7E+OO 
5.4E-01 
2.OE+OO 
4.4E+OO 
3.7E-01 
1.7EtOS 
l.lE+Ol 

Chloroform 
MCPA 
Antimony 
Arsenic 
Iron 
Manganese 

I Thallium 
II (Total; 

Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

All Exposure Routes: 
Total Central Nervous System HI = 1 

Notes: 
Tarret Oman Abbreviations: 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 
LmS = Immune System 

Total Hazard Index Across Groundwater 

Total Hazard Index Across All Media and All Exposure Routes 

Oral and Dermal Exposure Routes: 
Oral / Dermal Whole Body HI = 

Oral / Dermal Gastrointestinal System HI = 
Oral I Dermal Cardiovascular System HI = 

Oral I Dermal Skin HI = 
Oral / Dermal Kidney HI = 

Oral I Dermal Liver HI = 

(0) Oral exposure 
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APPENDIX K 

ENDPOINTS, EXPOSURE ESTIMATE, AND RISK CALCULATION FOR UPPER: 

TROPHIC LEVEL RECEPTORS 

The sections that follow present the methodology used to conduct the conservative and more 

realistic exposure estimate for upper trophic level receptors. Assessment and measurernent 

endpoints, as well as the specific receptors selected to represent the endpoints are also presented 

and discussed. 

K.l Endpoints and Hypotheses 

Two types of endpoints, assessment endpoints and measurement endpoints, are defined as part of 

the ERA process as are risk hypotheses or risk questions (USEPA 1997). An assessment 

endpoint is an explicit expression of the environmental component or value that is to be protected. 

A measurement endpoint is a measurable ecological characteristic that is related to the component 

or value chosen as the assessment endpoint. The considerations for selecting assessment and 

measurement endpoints are summarized in USEPA (1997) and discussed in detail in Suter II 

(1989, 1990, and 1993). Risk hypotheses are testable hypotheses about the relationship among 

the assessment endpoints and their predicted responses when exposed to contaminants. 

Endpoints in the risk assessment process define ecological attributes that are to be protected 

(assessment endpoints) and a measurable characteristic of those attributes (measurement 

endpoints) that can be used to gauge the degree of impact that has or may occur. Assessment 

endpoints most often relate to attributes of biological populations or communities, and are 

intended to focus the risk assessment on particular components of the ecosystem that could be 

adversely affected by chemicals attributable to the site (USEPA 1997). Assessment endpoints 

contain an entity (e.g., great blue heron population) and an attribute of that entity (e.g., survival 

rate). Individual assessment endpoints usually encompass a group of species or populations (the 

receptor) with some common characteristic, such as specific exposure route or chemical 

sensitivity, with the receptor then used to represent the assessment endpoint in the risk evaluation. 

Assessment and measurement endpoints may involve ecological components from any level of 

biological organization, from individual organisms to the ecosystem itself (USEPA 1992). 

Effects on individuals are important for some receptors, such as rare and endangered species. 
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Population- and community-level effects are typically more relevant to ecosystems. Population- 

and community-level effects are usually difficult to evaluate directly without long-term and 

extensive study. However, measurement endpoint evaluations at the individual level, such as an 

evaluation of the effects of chemical exposure on reproduction, can be used to predict effects on 

an assessment endpoint at the population or community level. 

Assessment endpoints, risk hypotheses, and measurement endpoints selected for the evaluation of 

upper trophic level receptors are summarized in Table K-l. It is noted that these endpoints are 

selected as part of Step 3a to evaluate potential upper trophic level risks contributed by site 

contaminants. These endpoints are distinct from those that would be selected in Steps 3b and 4. 

As evidenced by Table K-l, the assessment endpoints selected were based on survival, growth, 

and reproduction. These population traits of interest for each of the assessment endpoints 

represent components of a healthy population. Failure or impairment of survival, growth, or 

reproduction will adversely affect the ability of the population to be healthy and viable and fill its 

appropriate role in an ecosystem. 

K.2 Selection of Upper Trophic Level Ecological Receptors 

Because of the complexity of natural systems, it is generally not possible to directly assess the 

potential impacts to all upper trophic level ecological receptors present within an area. Therefore, 

specific receptor species (e.g., great blue heron) are often selected as surrogates to evaluate 

potential risks to larger components of the ecological community (e.g., piscivorous birds) that 

were selected to represent the assessment endpoints (e.g., survival, growth, and reproduction of 

piscivorous birds). Selection criteria typically include those species that: 

l Are known to occur, or are likely to occur, at the site; 

l Have a particular ecological, economic, or aesthetic value; 

l Are representative of taxonomic groups, life history traits, and/or trophic levels in the 

habitats present at the site for which complete exposure pathways are likely to exist; 

l Can, because of toxicological sensitivity or potential exposure magnitude, be 

expected to represent potentially sensitive populations at the site; and 
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0 Have sufficient ecotoxicological information available on which to base an 

evaluation. 

The upper trophic level receptor species listed below have been chosen for dietary exposure 

modeling based on the criteria listed above, the general guidelines presented in USEPA (1991), 

and the assessment endpoints presented in Table K-l. 

Terrestrial species: 

l American robin (Turdus migratorius) (avian omnivore) 

l Easter screech owl (@us nsio) (avian carnivore) 

l Red-tailed hawk (Buteo jzmaicensis) (avian carnivore) 

l Meadow vole (Microtus pennsylvunicus) (mammalian herbivore) 

l Short-tailed shrew (Blarina caruEinensis curolinensis) (mammalian insectivore) 

l White-footed mouse (Peromyscus municulutus nubiterrue) (mammalian omnivore) 

l Red fox (Vulpes vulpes) (mammalian carnivore) 

Aquatic species: 

* Great blue heron (Ardeu hero&us) (avian piscivore) 

l Marsh wren (Cistothorus pulustris) (avian insectivore) 

l Raccoon (Pr-ocyon Zotor) (semi-aquatic mammalian omnivore) 

l Mink (Mustelu vison) (semi-aquatic mammalian carnivore [piscivore]) 
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With the exception of the red-tailed hawk, the upper trophic level receptors listed above were 

identified in the RI Work Plan. The red-tailed hawk was added to the list of upper trophic level 

receptors because this avian carnivore was observed during a site visit conducted in July 2001. 

K.3 Conservative Evaluation 

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and/or 

sediment were determined by estimating the concentration of each chemical in each relevant 

dietary component using uptake and food web models. Ingestion-of surface soil, surface water, 

and/or sediment was included when calculating the total exposure. 

Not all surface soil, surface water, and sediment ECOCs were evaluated for food web exposures. 

The specific chemicals evaluated were limited to those ECOCs identified as important 

bioaccumulative chemicals by the USEPA (2000). Bioaccumulative chemicals are identified in 

Section 7, Tables 7-9 through 7-14. 

Dietary items for which tissue concentrations were modeled included terrestrial plants, soil 

invertebrates (earthworms are the standard surrogate), small mammals (meadow vole, short-tailed 

shrew, and white-footed mouse), aquatic plants, aquatic invertebrates, and fish. The 

methodologies used for estimation of tissue concentrations are outlined in the following section. 

The uptake of chemicals from the abiotic media into these food items is based (where available) 

on conservative (e.g., maximum or 90th percentile) Bioconcentration Factors (BCFs) or 

Bioaccumulation Factors (BAFs) from the literature. A default BCFLBAF value of 1.0 was used 

for those bioaccumulative ECOCs lacking literature-based values. 

K.3.1 Exposure Point Concentrations 

Exposure point concentrations for upper trophic level terrestrial and aquatic dietary items were 

estimated using BAF/BCF models and maximum measured media concentrations. The 

methodology and models used to derive these estimates are described below. A BCF indicates 

the degree to which a chemical may accumulate in organisms coincident with the concentration of 

the chemical in the surrounding media. They are calculated by dividing the concentration of a 

chemical in the tissue of organisms by the concentration in the surrounding media. In the absence 
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of tissue data for aquatic life, BCF values for organic chemicals can be estimated from their log 

K,, value. BCF values do not account for the uptake of chemicals from dietary exposures. BAF 

values consider both direct exposures to the surrounding media, as well as uptake from dietary 

exposures. 

Terrestrial Plants. Tissue concentrations in the aboveground vegetative portion of termstrial 

plants were estimated by multiplying the maximum measured surface soil concentration for each 

Bioaccumulative ECOPC by chemical-specific conservative (e.g., maximum or 90th percentile) 

soil-to-plant BCFs obtained from the literature. The BCF values used were based on root uptake 

from soil and on the ratio between dry-weight soil and dry-weight plant tissue. Literature v;alues 

based on the ratio between dry-weight soil and wet-weight plant tissue were converted to a dry- 

weight basis by dividing the wet-weight BCF by the estimated solids content for terrestrial plants 

(15 percent [O. 151; Sample et al. 1997). 

The BCFs for terrestrial plants were those reported in Baes et al. (1984) or Bechtel Jabcobs 

(1998a). For organic chemicals without literature based BCFs, soil-to-plant BCFs were estimated 

using the algorithm provided in Travis and Arms (1988): 

log B, = I.588 - (0.578) (Zog K,,) (Equation K-l) 

where: 

B, = Soil-to-plant BCF (unitless; dry weight basis) 

K ow = Octanol-water partitioning coefficient (unitless) 

The log G,., values used in the calculations were obtained primarily from USEPA (1995) and are 

listed in Table K-2. The soil-to-plant BCFs used in the conservative evaluation are summarized 

in Table K-3. 

Earthworms. Tissue concentrations in soil invertebrates (earthworms) were estimateld by 

multiplying the maximum measured surface soil concentration for each bioaccumulative E’COC 

by chemical-specific conservative (e.g., maximum or 90th percentile) BCFs or BAFs obtained 

from the literature. BCFs are calculated by dividing the concentration of a chemical in the tissues 

of an organism by the concentration of that same chemical in the surrounding environmental 

medium (in this case, soil) without accounting for uptake via the diet. BAFs consider both direct 
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exposure to soil and exposure via the diet. Since earthworms consume soil, BAFs are more 

appropriate values and were used in the food web models when available. BAFs based on 

depurated analyses (soil was purged from the gut of the earthworm prior to analysis) were given 

preference over undepurated analyses when selecting BAF values since direct ingestion of soil is 

accounted for separately in the food web model. The specific BAFs used were those reported by 

the references cited on Table K-3. 

The BCFIBAF values are based on the ratio between dry-weight soil and dry-weight earthworm 

tissue. Literature values based on the ratio between dry-weight soil and wet-weight earthworm 

tissue were converted to a dry-weight basis by dividing the wet&wekght BCF/BAF by the 

estimated solids content for earthworms (16 percent [O. 161; USEPA 1993). For bioaccumulative 

ECOCs without available measured BAFs or BCFs, an earthworm BAF of 1.0 was assumed. The 

soil-to-invertebrate BCFs/BAFs used in the conservative evaluation are summarized on 

Table K-3. 

Small Mammals. Whole-body tissue concentrations in small mammals (omnivores) were 

estimated using one of two methodologies. For chemicals with literature-based soil-to-small 

mammal BAFs, the small mammal tissue concentration was obtained by multiplying the 

maximum measured surface soil concentration for each chemical by a chemical-specific 

conservative (e.g., maximum or 90th percentile) soil-to-small mammal BAF. The BAF values 

used were based on the ratio between dry-weight soil and whole-body dry-weight tissue. 

Literature values based on the ratio between dry-weight soil and wet-weight tissue were 

converted to a dry-weight basis by dividing the wet-weight BAF by the estimated solids content 

for small mammals (32 percent [0.32]; USEPA 1993). BAFs for shrews were those reported in 

Sample et al. (1998b) for insectivores (or for general small mammals if insectivore values were 

unavailable), for voles were those reported for herbivores, and for mice were those reported for 

omnivores. The soil-to-small mammal BAFs used in the conservative evaluation are summarized 

in Table K-4. 

For those chemicals without soil-to-small mammal BAF values, an alternate approach is used to 

estimate whole-body tissue concentrations. Because most chemical exposure for these small 

mammal species is via the diet, it is assumed that the concentration of each chemical in the small 

mammal’s tissues is equal to the chemical concentration in its diet, that is, a diet to whole-body 
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BAF (wet-weight basis) of one is assumed. Resulting tissue concentrations (wet-weight) are then 

converted to dry weight using an estimated solids content of 32 percent (see above). 

The use of a diet to whole-body BAF of one is likely to result in a conservative estimate of 

chemical concentrations for chemicals that are not known to biomagnify in terrestrial food chains 

(e.g., aluminum). For chemicals that are known to biomagnify (e.g., PCBs), a diet to whole-body 

BAF value of one will likely result in a realistic estimate of tissue concentrations based on 

reported literature values. For example, a maximum BAF (wet weight) value of 1.0 was reported 

by Simmons and McKee (1992) for PCBs based on laboratory studies with white-footed mice. 

Menzie et al. (1992) reported BAF values (wet-weight) for dichlorodiphenyltrichloroetlhane 

(DDT) of 0.3 for voles and 0.2 for short-tailed shrews. Reported BAF (wet-weight) values for 

dioxin are only slightly above one (1.4) for the deer mouse (USEPA 1990). 

Aquatic Plants. Tissue concentrations in the vegetative portion of aquatic plants were estimated 

using the same methodologies as described above for terrestrial plants except that maximum 

sediment (not soil) concentrations were used in the calculation. 

Aquatic Invertebrates. Tissue concentrations in aquatic invertebrates were estimated by 

multiplying the maximum sediment concentration for each bioaccumulative ECOC by chemical- 

specific conservative (e.g., maximum or 90th percentile) sediment-to-invertebrate BAFs obtained 

from the literature. The BAF values were based on the ratio between dry-weight sediment and 

dry-weight invertebrate tissue. BAFs based on depurated analyses (sediment was purged from 

the gut of the organism prior to analysis) were given preference over undepurated analyses when 

selecting BAF values since direct ingestion of sediment was accounted for separately in the food 

web model. 

Literature values based on the ratio between dry-weight sediment and wet-weight invertebrate 

tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the estimated 

solids content for aquatic invertebrates (21 percent [O-21]; USEPA 1993). For chemicals without 

literature based sediment-to-invertebrate BAFs, a BAF of 1.0 is assumed. The sediment-to- 

invertebrate BAFs used in the conservative evaluation are summarized in Table K-5. 

’ 

Fish. Tissue concentrations in whole-body fish were estimated by multiplying the maximum 

measured sediment concentration for each bioaccumulative ECOC by chemical-specific 
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conservative (e.g., maximum or 90th percentile) sediment-to-fish BAFs obtained from the 

literature. The BAF values used were based on the ratio between dry-weight sediment and dry- 

weight fish tissue. Literature values based on the ratio between dry-weight sediment and wet- 

weight fish tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the 

estimated solids content for aquatic invertebrates (25 percent [0.25]; USEPA 1993). For 

chemicals without literature based sediment-to-fish BAFs, a BAF of 1.0 was assumed. The 

sediment-to-fish BAR used in the conservative evaluation are summarized in Table K-5. 

K.3.2 Dietary Intakes 

Dietary intakes for each upper trophic level receptor species was calculated using the following 

formula (Equation K-2) modified from USEPA (1993). 

BW 

where: 

DL 

FIR 

FCxi 

PDFi 

SC, 

PDS 

WIR 

WC, 

BW 

AUF 

Dietary intake for chemical x (mg chemical/kg body weight/day) 

Food ingestion rate (kg/day, dry-weight) 

Maximum concentration of chemical x in food item i (mg/kg, dry -weight) 

Proportion of diet composed of food item i (mg/kg, dry weight basis) 

Maximum concentration of chemical x in soil/sediment (mg/kg, dry weight) 

Proportion of diet composed of soil/sediment (dry weight basis) 

Water ingestion rate (L/day) 

Maximum concentration of chemical x in surface water (mg/L) 

Body weight (kg, wet weight) 

Area Use Factor (unitless) 

Conservative life history information and receptor-specific exposure parameters (maximum food 

ingestion rates, maximum water ingestion rates, and minimum body weights) and dietary 

compositions are provided in Table K-6. It is noted that many of the values in this table were 

provided by the EPA’s Wildlife Exposure Factor Handbook (USEPA 1993). In some cases (e.g., 

eastern screech owl) receptors were not listed specifically in the handbook; however, allometric 
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equations for food and water ingestion provided in the handbook (e.g., for birds) were used to 

estimate exposure parameters presented on the table. 

Often, food and water ingestion rates are reported in the literature in units of gram of water per 

gram of organism per day or kilogram of food per kilogram of organism per day. Water inge:stion 

rates are converted to units of liters of water per day by dividing the reported value by 1000 (1 

liter of water equals 1000 grams of water) and multiplying by a maximum estimate of lbody 

weight for that species (Equation K-3): 

WIR (g H20/g animal/day) * (1 L H20/1000 g H20) * BW (g animal [maximum]) = WIR (L/day) 

Likewise, food ingestion rates are converted to units of kilograms of food per day by multiplying 

the reported value by a maximum estimate of body weight for the species in question (Equ,ation 

K-4): 

FIR (kg food/ kg animal/ day) * BW (kg animal [maximum]) = FIR (kg food/day) 

It is noted that maximum body weights are used in these unit conversion so as to provide the most 

conservative estimates (i.e., maximum values) of food and water ingestion for a given species. 

Conversely, minimum body weights are used in the conservative dose estimate in the 

denominator of equation K-2. 

To estimate maximum food and water ingestion rates, For each upper trophic level receptor, an 

AUF of 1.0 was assumed (i.e., each receptor is assumed to spend 100 percent of its time within 

the site). As such, receptor-specific home ranges were not considered in the estimation of dietary 

intakes. 

K.3.3 Ingestion-Based Screening Values 

Ingestion-based screening values for dietary exposures were derived for each receptor species and 

bioaccumulative ECOC. Toxicological information from the literature for wildlife species most 

closely related to the receptor species was used, where available, but was also supplemented by 

laboratory studies of non-wildlife species (e.g., laboratory mice) when necessary. The ingestion- 
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based screening values are expressed as milligrams of the chemical per kilogram body weight of 

the receptor per day (mg/kg-BW/day). 

Growth and reproduction are emphasized as assessment endpoints since they are the most 

relevant, ecologically, to maintaining viable populations and because they are generally the most 

studied chronic toxicological endpoints for ecological receptors. If several chronic toxicity 

studies were available from the literature, the most appropriate study is selected for each receptor 

species based on study design, study methodology, study duration, study endpoint, and test 

species. No Observed Adverse Effect Levels (NOAELs) based on growth and reproduction were 

utilized, ,where available, as the screening values. When chronic NOAEL values were 

unavailable, estimates were derived or extrapolated from chronic Lowest Observed Adverse 

Effect Levels (LOAELs) or acute values as follows: 

l When values for chronic toxicity were not available, the median lethal dose (LD& 

was used. An uncertainty factor of 100 was used to convert the acute LDsO to a 

chronic NOAEL (i.e., the LDsO was multiplied by 0.01 to obtain the chronic 

NOAEL). 

l An uncertainty factor of 10 was used to convert a reported LOAEL to a NOAEL 

(USEPA 1997). 

Ingestion screening values for birds and mammals are summarized in Tables K-7 and K-8, 

respectively. It is noted that the ingestion-based screening values summarized in Tables K-7 and 

K-8 are based on toxicological studies with avian or mammalian species other than those selected 

as receptor species for this investigation. For the conservative evaluation, NOAEL and LOAEL 

values were not adjusted to reflect differences in body weights between test species and receptor 

species. 

K.3.4 Risk Calculation 

For a given bioaccumulative chemical, an HQ value was calculated by dividing the maximum 

exposure dose by the corresponding ingestion-based screening value. HQs greater than or equal 

to 1.0 indicate the potential for risk since the dose (exposure) exceeds the screening value 

(effect). It is noted that exposure doses are derived using intentionally conservative assumptions 
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(maximum media concentrations, maximum ingestion rates, and minimum body weights) :such 

that HQs greater than or equal to 1.0 do not necessarily indicate that risks are present or impacts 

are occurring. Rather, they identify chemical-pathway-receptor combinations requiring further 

evaluation. Following the same reasoning, HQs less than one indicate that risks are very unlilcely, 

enabling a conclusion of no unacceptable risk to be reached with high confidence. 

K.4 More Realistic Evaluation 

The preceding sections presented a conservative approach that was used to conduct the exposure 

estimate and risk calculation for upper trophic level receptors. A less conservative, more realistic 

evaluation, designed to be more representative of actual risks that may exist at the site, was also 

conducted using refined exposure assumptions. The specific assumptions and methods that were 

modified for use in the more realistic evaluation are identified below, along with justification for 

each modification. 

. Maximum chemical concentrations were replaced by average (arithmetic mean) 

chemical concentrations. Arithmetic means were calculated assuming concentrations 

of one-half the detection limit for non-detected chemicals. If the mean concentration 

was greater than the maximum detected concentration for a given detected chemical, 

the maximum detected concentration was used. For individual upper trophic level 

receptor species, average chemical concentrations provide a better estimate of the 

likely level of chemical exposure because each receptor would be expected to forage 

in several different areas of the site, and, in many cases, off-site. 

l Literature-based BCFs and BAFs based on, or modeled from, central tendiency 

estimates (e.g., mean, median, midpoint) were used in place of maximum or high-end 

(e.g., maximum or 90th percentile) estimates for many chemicals. The statistical 

distribution of the data set from which the literature value was estimated was 

considered when selecting appropriate BCFs and BAFs. For example, if the data 

were normally distributed an arithmetic mean may be selected for use in the more 

realistic evaluation, whereas if the data were lognormally distributed a geometric 

mean may be selected. An assumed BCF/BAF of 1.0 was still used for those 

chemicals lacking a literature-based BAFBCF. A summary of the surface soil-to- 

terrestrial plant BCFs and surface soil-to-terrestrial invertebrate BAFs, surface soil- 
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. 

to-small mammal BAJ3, and sediment-to-invertebrate and sediment-to-fish BAF+s 

used in the more realistic evaluation are summarized in Tables K-9, K-10, and K-l 1, 

respectively. 

Central tendency estimates (e.g., mean, median, midpoint) for body weight, surface 

water ingestion rate, and food ingestion rate (see Table K-12) were used to develop 

exposure estimates for upper trophic level receptors rather than the minimum body 

weights and maximum ingestion rates used in the conservative evaluation. 

Conversion of food ingestion rates and water ingestion rates, as described in the 

conservative evaluation, were calculated using central tendency. (e.g., mean) 

estimates of receptor body weights. The use of central tendency exposure parameter 

estimates is more realistic because they represent the characteristics of a greater 

proportion of the individuals in the population. The evaluation of food web 

exposures still assumed an AUF of 1.0. 

l Although body-weight scaling factors are typically used for interspecies extrapolation 

among mammals to account for differences between receptor and test organism body 

weights (Travis and White 1988 and Travis et al. 1990), the ingestion-based 

screening values summarized in Table K-8 were not adjusted in the conservative 

evaluation. Differences in body weights between the mammalian test species and 

mammalian receptor species was accounted for in the more realistic evaluation by 

converting the test species NOABL and LOAEL to receptor-based values. Using the 

NOAEL as an example, this was accomplished by the following scaling equation 

(Sample et al. 1996): 

NOABL, = NOAEL, (BW,/ BW,)1/4 (Equation K-5) 

where: 

NOABL, = NOAEL of wildlife species (mg/kg/day) 

NOAELt = NOAEL of test species (mg/kg/day) 

BWw = Body weight of wildlife species (kg) 

BWt = Body weight of test species (kg) 

Sample et al. (1996) consider a scaling factor of 1.0 most appropriate for 

interspecies extrapolation between birds. Therefore, the literature-derived 
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NOAEL and LOAEL values summarized in Table K-7 were not adjusted to 

reflect differences in body weight between avian test species and rec’eptor 

species. 

K.5 UNCERTAINTIES 

The procedures used in this evaluation to assess risks to upper trophic level ecological receptors, 

as in all such assessments, are subject to uncertainties because of the limitations of the available 

data and the need to make certain assumptions and extrapolations based on incomplete 

information. The major sources uncertainties associated with food web modeling are presented 

and discussed below. 

Field sampling. The analytical data used in the ERA were derived from abiotic media that were 

collected in manner such that likely areas of contamination were preferentially sampled. This 

directed sampling effort would tend to provide a relatively accurate estimation of maximum 

exposure point concentrations, but an overestimation of exposure point concentrations a.t the 

population level. This uncertainty was reduced through the use of mean media concentrations in 

the refined risk evaluation. Conversely, the field sampling program may not have adequately 

characterized the extent and nature of contamination at a given site. This scenario would result in 

an underestimation of potential risks. 

Exposure Point Concentrations. The maximum measured contaminant concentration provides 

a conservative estimate for immobile biota or those with a limited home range. The most reallistic 

exposure estimates for mobile species with relatively large home ranges and for species 

populations (even those that are immobile or have limited home ranges) are those based on the 

mean chemical concentrations in each medium to which these receptors are exposed. This is 

reflected in the wildlife dietary exposure models contained in the Wildlife Exposure Factors 

Handbook (USEPA 1993), which specify the use of average media concentrations. Given the 

mobility of the upper trophic level receptor species used in the ERA, the use of maximum 

chemical concentrations (rather than mean concentrations) to estimate the exposure via food webs 

is very conservative. The use of mean media concentrations in the refined risk evaluation 

eliminated this uncertainty associated with use of maximum concentrations. 
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Ingestion-Based Screening Values. Data on the toxicity of many chemicals to the receptor 

species were sparse or lacking, requiring the extrapolation of data from other wildlife species or 

from laboratory studies with non-wildlife species. This is a typical limitation for ecological risk 

assessments because so few wildlife species have been tested directly for most chemicals. The 

uncertainties associated with toxicity extrapolation were minimized through the selection of the 

most appropriate test species for which suitable toxicity data were available. The factors 

considered in selecting a test species to represent a receptor species included taxonomic 

relatedness, trophic level, foraging method, and similarity of diet. 

A second uncertainty related to the derivation of ingestion screening values applies to metals. 

Most of the toxicological studies on which the ingestion screening values for metals were based 

used forms of the metal (such as salts) that have high water solubility and high bioavailability to 

receptors. Since the analytical samples on which site-specific exposure estimates were based 

measured total metal, regardless of form, and these highly bioavailable forms are expected to 

compose only a fraction of the total metal concentration, this is likely to result in an 

overestimation of potential risks for these chemicals. 

A third source of uncertainty associated with the derivation of ingestion screening values 

concerns the use of uncertainty factors. For example, LOAELs were extrapolated to NOAELs 

using an uncertainty factor of ten. This approach is likely to be conservative since Dourson and 

Stara (1983) determined that 96 percent of the chemicals included in a data review had LOAEW 

NOAEL ratios of five or less. The use of an uncertainty factor of 10, although potentially 

conservative, also serves to counter some of the uncertainty associated with interspecies 

extrapolations, for which a specific uncertainty factor was not used. 

A fourth uncertainty associated with ingestion-based screening values applied to chromium. The 

mammalian ingestion-based screening value used for chromium was derived from a study that 

used hexavalent chromium as the test material. This is likely to result in an overestimation of 

risks because hexavalent chromium is more toxic that trivalent chromium, and analyses at the site 

measured total chromium (a mixture of hexavalent and trivalent forms). For birds, the only 

ingestion-based screening value available from the literature was based on a study that used 

trivalent chromium as the test material. The use of this screening value for birds may result in an 

underestimation of potential risks if hexavalent chromium is present at the site. 
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Use of NOAEL-Based Screening Values. The use of NOAEL-based screening values in risk 

calculations for upper trophic level receptors is extremely conservative since they give no 

indication as to how much higher a concentration must be before adverse effects are observed. 

For this reason, HQs calculated based on LOAELs are also provided in the risk summary tables. 

Chemical Interactions. The conclusions of the risk evaluation to upper trophic level receptors 

are based on independent effects of chemicals. The potential does exist for multiple chemicals in 

environmental media to interact. Much uncertainty is involved with the interpretation of 

chemical interactions due to the complexity of potential effects and due to varying toxicities of 

compounds in different species. For these reasons, cumulative effects are not addressed in this 

ERA. This could result in an underestimation of risk if there are additive or synergistic effects 

among chemicals or an overestimation of risks if there are antagonistic effects among chemicals. 

Food Web Exposure Modeling. In the screening-level ERA, chemical concentrations in 

terrestrial and aquatic food items (plants, earthworms, small mammals, aquatic invertebrates, fish, 

and frogs) were modeled from maximum measured media concentrations and were not directly 

measured. The use of generic, literaturederived exposure models and bioaccumulation factors 

introduces some uncertainty into the resulting estimates. The values selected and the 

methodology employed were intended to provide a conservative estimate of potential food web 

exposure concentrations. This uncertainty was reduced in the refined risk evaluation, where 

mean media concentrations and mean or median BAFs/BCFs were used to estimated chemical 

concentrations in upper trophic level food items. 

A second source of uncertainty associated with the food web models applies to the use of default 

assumptions for exposure parameters such as bioconcentration and bioaccumulation factors 

(BCFs/BAFs). Although BCFs or BAFs for many bioaccumulative chemicals were readily 

available from the literature and were used in the conservative and more realistic risk evaluations, 

the use of a default factor of 1.0 to estimate the concentration of some chemicals in receptor prey 

items is a source of uncertainty. For most chemicals, the assumption that the chemical body 

burden in the prey item is at the same concentration as in soil or sediment is conservative, 

particularly for many metals, including aluminum, iron, and manganese, which are known not to 

bioaccumulate to any significant degree. 
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The use of literature-based BAF and BCFs to estimate contaminant concentrations in aquatic 

invertebrates and fish also adds uncertainty to the risk assessment. Site specific sediment 

conditions, including acid volatile sulfides, total organic carbon, and sediment grain size can 

significantly influence the bioavailability of certain compounds. Although it is common for 

aquatic assessments to be conducted without such site-specific sediment information, especially 

at the screening level, the lack of this information adds considerable uncertainty to the risk 

assessment, and may result in an under or overestimation of actual risks at the site. 

A third source of uncertainty associated with the food web models is the use of unrealistically 

conservative exposure parameters in the conservative evaluation. The use of maximum ingestion 

rates and minimum body weights result in a conservative estimate of exposure. In addition, area 

use factors were assumed to equal one. This is a conservative assumption since a significant 

percentage of each upper trophic level receptor species time could be spent foraging off-site or in 

unimpacted areas. This uncertainty was eliminated in the refined risk evaluation, where mean 

body weights and mean ingestion rates were used to estimate dietary intake doses. 
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TABLE K-l 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint 

TERRESTRIAL HABITAT 
Protection of carnivorous mammals to ensure that 
ingestion of contaminants in soil and prey does not 
have a negative impact on growth, survival, and 
reproduction 

Risk Hypothesis Mcnsurement Endpoint Receptor Species 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference of Red Fox 
soils and/or surface water sufficient to cause 1 .O. Dietary HQs are calculated for individual 
adverse effects on the growth, survival, and chemicals by dividing an estimated level of 
reproductive success of carnivorous exposure by an ecotoxicity value that is 
mammals using the site? associated with a NOAEL. A reference HQ of 

1.0 represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Protection of insectivorous mammals to ensure that 
ingestion of contaminants in soil and prey does not 
have a negative impact on growth, survival, and 
reproduction 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference of Short-tailed shrew 
soils and/or surface water sufficient to cause 1 .O. Dietary HQs are calculated for individual 
adverse effects on the growth, survival, and chemicals by dividing an estimated level of 
reproductive success of insectivorous exposure by an ecotoxicity value that is 
mammals using the site? associated with a NOAEL. A reference HQ of 

1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

NOAEL ecotoxicity value. 

we success 0 
mammals using the site? 

i .O represents a dietary dose that is equai to the 
NOAEL ecotoxicity value. 



.TABLE K-l (Continued) 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor Species 

atection of insectivorous birds to ensure that 
Iestion of contaminants in soil or food items does 
t have negative impacts on growth, survival, and 
)roduction 

3tection of carnivorous birds to ensure that 
:estion of contaminants in soil or food items does 
t have negative impacts on growth, survival, and 
)roduction 

L)UATIC HABITAT 
I 

Are levels of site contaminants in surface 
soils and/or surface water sufficient to cause 
adverse effects on the growth, survival, and 
reproductive success of carnivorous birds 
using the site? 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference HQ American Robin 
soils and/or surface water sufficient to cause of 1 .O. Dietary HQs are calculated for 
adverse effects on the growth, survival, and individual chemicals by dividing an estimated 
reproductive success of insectivorous birds level of exposure by an ecotoxicity value that is 
using the site? associated with a NOAEL. A reference HQ of 

1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Comparison of dietary HQs to a reference HQ 
of 1 .O. Dietary HQs are calculated for 
individual chemicals by dividing an estimated 
level of exposure by an ecotoxicity value that is 
associated with a NOAEL. A reference HQ of 
1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

I I 

otection of birds that feed on aquatic organisms 1 Are levels of site contaminants in surface 
)m toxic effects of site-related chemicals present in 
rface water or sediment 

water and/or sediment sufficient to cause 
adverse effects on the growth, survival, and 
reproductive success of avian species using 
the site? 

Comparison of dietary HQs to a reference HQ 
of 1 .O. Dietary HQs are calculated for 
individual chemicals by dividing an estimated 
level of exposure by an ecotoxicity value that is 
associated with a NOAEL. A reference HQ of 
1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Eastern Screech-owl 

Red-tailed Hawk 

Great Blue Heron 

otection of insectivorous birds to ensure that 
I I I 

1 Are levels of site contaminants in sediment 1 Comparison of dietary HQs to a reference HQ 1 Marsh Wren 
;estion of contaminants in sediment or food items 
es not have negative impacts on growth, survival, 
d reproduction 

and/or surface water sufficient to cause 
adverse effects on the growth, survival, and 
reproductive success of insectivorous birds 
using the site? 

of 1 .O. Dietary HQs are calculated for 
individual chemicals by dividing an estimated 
level of exposure by an ecotoxicity value that is 
associated with a NOAEL. A reference HQ of 
1 .O represents a dietary dose that is equal to the 
NOABL ecotoxicity value. 



TABLE K-l (Continued) 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint Risk Hypothesis 

Protection of mammals feeding on aquatic organisms Arc levels of site contaminants in surface 
from toxic effects of site-related chemicals present in water and/or sediment sufficient to cause 
surface water or scdimcnl advcrsc cffccts on the growth, survival, and 

reproductive success of mammals that eat 
aquatic organisms and use the site? 

Measurement Endpoint 

Comparison of dietary HQs to a reference HQ 
of 1 .O. Dietary HQs arc calculated for 
individual chemicals by dividing an estimated 
level of exposure by an ecotoxicity value that is 
associated with a NOAEL. A reference HQ of 
1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Mink 

Receptor Species 

Raccoon 



TABLE K-2 
BIOACCUMULATIVE CHEMICALS LIST AND LOG Kow VALUES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 



TABLE K-2 (continued) 
BIOACCUMULATIVE CHEMICALS LIST AND LOG Kow VALUES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 

Pesticides/PCBs (Continued) 
Endosulfan I 

Endrin 

Gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Log K,,, Range Selected log K,, 

3.83 to 3.85 3.83 
2.92 to 5.20 5.06 

5.80 to 6.41 6.32 

4.93 to 6.26 6.26 

3.50 to 5.40 5.00 

3.31 to 5.60 5.08 

Reference 

USEPA 1995 
USEPA 1995 

USEPA 1995 

USEPA 1995 

USEPA 1995 

USEPA 1995 

Evaluate for Food Web 

Exposures? (‘) 

YES 

YES 

YES 

YES 

YES 

YES 

(‘) If “YES” the compound was identified as an “important bioaccumulative compound” in USEPA 2000. 
NA = Not Applicable 



TABLE K-3 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Chemical Soil-Plant BCF (dry weight) I Soil-Invertebrate BAF (dry weight) 
Value I Reference Value I Reference 

Bechtel Jacobs 1998a 
Bechtel Jacobs 1998a 

I 1.531 I Sample et al. 1998a 
1.522 Samule et al. 1998a 

4,4’-DDE 

4,4’-DDT 
alpha-BHC 
aloha-Chlordane 

I 0.0048 
Travis and Arms 1988 I 2 I Menzie et al. 1992 
Travis and Arms 1988 10.6 Menzie et al. 1992 

\ A 

Aroclor- 1248 
Aroclor- 1254 

I I 
I 

0.0065 Travis and Arms 1988 0.7 I Menzie et al. 1992 
0.2464 Travis and Arms 1988 1 -- 

I 0.0089 I Travis and Arms 1988 I 3 I Menzie et al. 1992 I 

I 0.0101 I Travis and Arms 1988 I 15.91 I Sample et al. 1998a 
0.0068 Travis and Arms 1988 15.91 Samule et al. 1998a 



TABLE K-3 (continued) 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Chemirnl Soil-Plant BCF (dry weight) I Soil-Invertebrate BAF (dry weight) - -- - _ _ __ - - _ 
I Value I Reference I Value I Reference 

- _ ._ - I 

Antbracene - 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993 

Chrysene 
Dibenz(a,h)anthracene 

I 0.0197 
0.0053 

I Travis and Arms 1988 I 0.44 I Beyer and Stafford 1993 
Travis and Arms 1988 0.49 Beyer and Stafford 1993 

Beyer and Stafford 1993 Fluoranthene 0.0425 Travis and Arms 1988 0.37 
Fluorene 0.1428 Travis and Arms 1988 0.2 
Indeno( 1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 0.41 
Phenanthrene 0.0908 Travis and Arms 1988 0.28 
Pyrene 0.043 1 Travis and Arms 1988 0.39 

Beyer and Stafford 
Beyer and Stafford 
Beyer and Stafford 
Beyer and Stafford 

Benzo(k)fluoranthene -. Travis and Arms 1988 Beyer and Stafford 1993 



TABLE K-4 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-4 (Continued) 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 
Soil-Mouse BAF (dry weight) I Soil-Vole BAF (dry weight) I Soil-Shrew BAF (dry weight) 

Value I Reference I Value I Reference I Value I Reference 1 
Semivolatile Organics 
Acenaphthene -- see text __ see text -- see text 
Antbracene -- see text -- see text -- see text 
Benzo(a)anthracene __ see text -- see text -- see text 
Benzo(a)pyrene -- see text -_ see text -- see text 
Benzo(b)fluoranthene -- see text -- see text __ see text 
Benzo(g,h,i)perylene -_ see text -- see text -- see text 
Benzo(k)fluoranthene -- see text -- see text -- see text 
Chrysene __ see text -- see text -- see text 
Dibenz(a,h)anthracene -- see text -- see text -- see text 
Fluoranthene -- see text -_ see text -- see text 
Fluorene __ see text -- see text -- see text 
Indeno( 1,2,3-cd)pyrene -- see text -- see text see text ._ -- 

Phenanthrene -- see text -- see text -- see text 
Pyrene -- see text -- see text __ see text 



TABLE K-5 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical Sediment-Invertebrate BAF (dry weight) 
Value I Reference 

I Sediment-Fish BAF (dry weight) 
1 Value I Reference 4 

I Innrsanirs 

alpha-BHC I 1 I -- I 1 I -- 
alnha-Chlordane 1 -- 1 -- 

~- Aroclor-1248 21189 Bechtel Jacobs 1998b 11.24 Oliver and Niimi 1988 
Aroclor- 1254 21.89 Bechtel Jacobs 1998b 11.24 Oliver and Niimi 1988 
Aroclor- 1260 21.89 Bechtel Jacobs 1998b 11.24 Oliver and Niimi 1988 
Dieldrin 1 -- 1 -- 



TABLE K-5 (continued) 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 
Sediment-Invertebrate BAF (dry weight) I Sediment-Fish BAF (dry weight) 

Value I Reference Reference 1 I Value I 
Semivolatile Organics 
Acenaphthene 2.04 Maruya et al. 1997 1 -- 
Anthracene 0.27 1 Maruya et al. 1997 1 -- 
Benzo(a)anthracene 1.4 Maruya et al. 1997 1 -- 
Benzo(a)pyrene 0.191 Maruya et al. 1997 1 -- 
Benzo(b)fluoranthene 0.16 Maruya et al. 1997 1 _- 
Benzo(g,h,i)perylene 0.295 Maruya et al. 1997 1 -- 
Benzo(k)fluoranthene 0.421 Maruya et al. 1997 1 -- 
Chrysene 0.335 Maruya et al. 1997 1 _- 



TABLE K-6 
CONSERVATIVE EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Receptor 
Body Weight (kg) I Water Ingestion Rate (L/day) I Food Ingestion Rate (kg/day - dry) 

Value Reference Value Reference Value Reference 

Birds 
I I I I I I 

American robin 1 0.0635 1 USEPA 1993 0.01442 1 USEPA 1993 0.0086154 1 Levey and Karasov 1989 

Great blue heron Butler 1992 0.1125 1 USEPA 1993 1 0.11025 1 USEPA 1993 

Eastern screech-owl Dunning 1993 0.02159 1 USEPA 1993 USEPA 1993 (Nagy) 

Marsh wren Dunning 1993 0.00365 1 USEPA 1993 0.0027636 1 USEPA 1993 

Red-tailed hawk 1 0.957 1 USEPA 1993 0.07039 1 USEPA 1993 0.04352 1 Sample and Suter 1994 

Mammals 
I I I I I 

Meadow vole I 0.03 I Silva and Downing 1995 I 0.01334 I USEPA 1993 I 0.00334 I USEPA 1993 

Mink 

Raccoon 

0.564 Silva and Downing 1995 0.10879 USEPA 1993 0.03934 USEPA 1993 

4.2 USEPA 1993 0.6806 USEPA 1993 0.14557 Conover 1989 

Red fox 
I I I I I I 

I 3.17 I Silva and Downing 1995 I 0.41395 I USEPA 1993 1 0.14763 1 Sample and Suter 1994 
I I I I I 

Short-tailed shrew USEPA 1993 USEPA 1993 USEPA 1993 



TABLE K-6 (Continued) 
CONSERVATIVE EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Receptor 

Birds 

American robin 

Great blue heron 

Eastern screech-owl 

Marsh wren 

Red-tailed hawk 

Dietary Composition (percent) Soil/ Sediment Ingestion (percent) 

Terr. Soil Small Fish/ Aquatic Aquatic 
Reference Value Reference 

Plants Invert. Mammals Frogs Plants Invert. 

33.6 58 0 0 0 0 USEPA 1993 8.4 Sample and Suter 1994 

0 0 0 100 0 0 USEPA 1993; Sample and 
Suter 1994 

0 Sample and Suter 1994 

0 28 70 0 0 0 Johnsgard 1988 2 Assumed based on diet 

0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet 

and 0 0 100 0 0 0 USEPA 1993; Sample 
Suter 1994 

0 Sample and Suter 1.994 

Mink 

* Frogs only 



TABLE K-7 
INGESTION SCREENING VALUES FOR BIRDS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical I Test Organism I 
Bot 

wn:, 
iY 
sht 

Duration Exposure 
Rode Effect/Endpoint LOAEL NOAEL 

@WWN bv$Wd) 
Reference 

American black duck 1.25 10 months oral in diet 
chicks 0.534 10 weeks oral in diet 

Japanese quail 0.15 12 weeks oral in diet 
American kestrel 0.13 7 months oral in diet 

reproduction 
growth/mortality 

reproduction 
reproduction 

5 I 1 I Sample et al. 1996 
61.7 
11.3 
38.5 

47 
1.13 
3.85 

Sample et al. 1996 
Sample et al. 1996 
Sample et al. 1996 

lnorganics 
Chromium 

Copper 
Lead 
Lead 



TABLE K-7 (continued) 
INGESTION SCREENING VALUES FOR BIRDS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

t/Endpoint LOAEL NOAEL 
Reference 

Methoxycblor 
Semivolatile Orpanics 

I quail I 0.191 I 5 days oral in diet mortality I 4050 1 405 1 Hill and Camardese 1986 

Anttuacene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 

ten 
mallard 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 

chicken 
chicken 

chicken 

1.5 34 days 
1.043 7 months 

1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 
1.5 34 days 

oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet hepatic 228 22.8 Patton and Dieter 1980 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal E963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1.963 
oral in diet reproduction 395 39.5 Rigdon and Neal I963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
oral in diet reproduction 395 39.5 Rigdon and Neal 1963 

Notes: 
? = Information not provided in reference. 



TABLE K-8 
INGESTION SCREENING VALUES FOR MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-8 (continued) 
INGESTION SCREENING VALUES FOR MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical Test Organism 
Body 

Duration Exposure Route Effect/Endpoint 
LOAEL NOAEL 

Weight (kg) WWd) bw&O) 
Reference 

‘-Benzo(b)fluoranthene mouse 
Benzo(g,h,i)perylene mouse 
Benzo(k)fluoranthene mouse 
Chrysene mouse 
Dibenz(a,h)anthracene mouse 
Fluoranthene mouse 
Fluorene mouse 
Indeno( 1,2,3-cd)pyrene mouse 
Phenanthrene mouse 
Pyrene mouse 

0.03 GD 7-16 
0.03 19 to 29 days 
0.03 GD 7-16 
0.03 GD 7-16 
0.03 GD 7-16 
0.03 13 weeks 
0.03 13 weeks 
0.03 GD 7-16 
0.03 19 to 29 days 
0.03 19 to 29 days 

oral (intubation) 
oral in diet 

oral (intubation) 
oral (intubation) 
oral (intubation) 

oral (gavage) 
oral (gavage) 

oral (intubation) 
oral in diet 
oral in diet 

reproduction 10 
reproduction 1330 
reproduction 10 
reproduction 10 
reproduction 10 

hepatic 1250 
hematological 1250 
reproduction 10 
reproduction 1330 
reproduction 1330 

1 Sample et al. 1996 
133 ATSDR 1995b 

1 Sample et al. 1996 
1 Sample et al. 1996 
1 Sample et al. 1996 

125 ATSDR 1995b 
125 ATSDR 1995b 

1 Sample et al; 1996 
133 ATSDR 1995 
133 ATSDR 1995 

Notes: 
? = Information not provided in reference. 



TABLE K-9 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES ’ 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-9 (Continued) 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical I Soil-Plant BCF (dry weight) I Soil-Invertebrate BAF (dry weight) 

I Semivolatile Organics 

Phenanthrene 
Pyrene 

0.0908 
0.043 1 

I Travis and Arms 1988 I 0.28 I Beyer and Stafford 1993 
Travis and Arms 1988 0.39 Beyer and Stafford 1993 



TABLE K-10 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-10 (continued) 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84kWILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight) 

Value Reference Value Reference Value Reference 

Semivolatile Organics 
Acenaphthene _- see text -- see text me see text 

Anthracene -- see text -- see text -- see text 

Benzo(a)anthracene __ see text __ see text __ see text 

Benzo(a)pyrene -- see text -- see text __ see text 

Beuzo(b)fluoranthene -- see text -- see text -- see text 

Benzo(g,h,i)perylene -- see text -- see text -- see text 
-_ see text _- see text _- see text 

Chrysene -- see text _- see text -- see text 

Dibenz(a,h)anthracene -- see text -- see text _- see text 

Fluoranthene _- see text _- see text -- see text 

Fluorene -- see text -- see text -- see text 

1,2,3-cd)pyrene Indeno( -- see text -- see text __ see text 

Phenanthrene -- see text -- see text -- see text 
Pyrene -- see text _- see text -- see text 



TABLE K-11 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I I 
~~ 

Dieldrin 1 I _- 1 1 
~~___ 

-- Endosulfan I 1 -- 1 -- I 

~-~ Endrin I 1 I -- I 1 -1 -- 
Gamma-Chlordane 1 -- 1 I -- 

-~ Heptachlor I 1 I -- I I ---1 __ 
Hentachlor Enoxide 1 -- 1 -- 

1 Methoxychlor I 1 I -- I 1 1 -- 



TABLE K-11 (continud) 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 8403UILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-12 
REFINED EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84iBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Notes: 
Refined exposure parameters represent measurments of central tendency 



TABLE K-12 (Continued) 
REFINED EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE SLUBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Receptor 

Birds 
American robin 

Great blue heron 

Terr. 
Plants 

Soil 
Invert. 

Dietary Composition (percent) 

Small Fish/ Aquatic Aquatic 
Mammals Frogs Plants Invert. 

Reference 

USEPA 1993 

Soil/ Sediment Ingestion (percent) 

Value Reference 

Sample and Suter 1994 

Sample and Suter 1994 

Notes: 
Refined exposure parameters represent measurments of central tendency 
* Frogs only 





APPENDIX J 

ECOLOGICAL CHEMICAL PROFILES OF ECOLOGICAL CONTAMINA.NTS 

OF CONCERN BASED ON STEPS 1 AND 2 

INQRGANICS 

Aluminum 

Aluminum occurs naturally and makes up about eight percent of the earth’s crust. In the 

environment, aluminum binds to air particles; dissolves in lakes, streams, and rivers dependiing on 

water quality; and can be taken up into plants from soil. The direct toxic potential of aluminum is 

low compared to that of many other metals (Scheuhammer 1987). The toxicity of aluminum has 

been shown to vary widely with water hardness and pH (Ingersoll et al. 1990; Woodarcl et al. 

1989). The chronic toxicity of orally ingested aluminum in birds and mammals is probably more 

a function of its disruptive effects on calcium and phosphorus homeostasis than direct 

cytotoxicity of aluminum itself (Scheuhammer 1987). High levels of aluminum in the diet may 

cause decreased growth rates, bone abnormalities, and muscle weakness concurrent with rnarked 

disturbances of calcium and phosphorus metabolism. Studies using high levels in mice and 

rabbits show that aluminum may cause delays in skeletal and neurological development in young 

animals (ATSDR 1992). Studies of the possible aetiologic role of aluminum in breeding 

impairment of wild passerines reported severe eggshell defects, reduced clutch sizes, and high 

incidence of mortality in pied flycatchers and other species of small passerines nesting by the 

shore of an acid-stressed Swedish lake (Nyholm and Myhrberg 1977; Nyholm 198 1). The source 

of the dietary ingestion of aluminum was thought to be the emergent insect biomass utilized as a 

food source by the shore-nesting flycatchers. 

A literature search was conducted on the toxicological effects of aluminum ingestion to 

mammals. A 390-day reproductive study conducted on mice indicated a chronic oral toxicity 

dose of 193 mg/kg/day of aluminum (Ondreicka et al. 1966). The dose was considered 1:o be a 

chronic LOAEL because there were no effects on the number of litters or number of offspring per 

litter, but the growth of generations 2 and 3 was significantly reduced. A chronic NOAEL of 19.3 

mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 0.1 

(ATSDR 1990). A six-month reproductive study with dogs (ATSDR 1990) indicated a chronic 

LOAEL of 600 mg/kg/day. A chronic NOAEL of 60 mg/kg/day was estimated by multiplying 

the chronic LOAEL by an uncertainty factor of 0.1. 

J-l 



A literature search was conducted on the toxicological effects of aluminum to birds. A 4-month 

reproductive study conducted with ringed doves indicated no chronic oral toxicity at a dose of 

1000 ppm (Carriere et al. 1986). This dose was considered to be a chronic NOAEL because no 

significant differences were observed at the 1000 ppm dose level and the study considered 

exposure over 4 months including a critical life stage (reproduction). The dose was converted to 

a final NOAEL of 109.7 mg/kg/day (Sample et al. 1996). A chronic LOAEL of 1097 mg/kg/day 

was estimated by multiplying the chronic NOAEL by an uncertainty factor of 10. 
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Scheuhammer, A.M. 1987. The chronic toxicity of aluminum, cadmium, mercury, and lead in 

birds: a review. Environmental Pollution. 46: 263-295. 

Woodard, D.F., A.M. Farag, M.E. Mueller, E.E. Little, and F.A. Vertucci. 1989. Sensitivity of 

endemic Snake River cutthroat trout to acidity and elevated aluminum. Trans. Amer. Fish. Sot. 

118: 630-643. 

Antimony 

Antimony is a silvery-white metal that is found in the earth’s crust. Antimony ores are mined and 

then mixed with other metals to form antimony alloys or combined with oxygen to form 

antimony oxide. Antimony is released to the environment from natural sources and from 

industry. Most antimony ends up in soil, where it attaches strongly to particles that contain iron, 

manganese, or aluminum. Antimony is found at low levels in some rivers, lakes, and streams. 

A literature search was conducted on the toxicological effects of antimony ingestion to mammals. 

A one year study conducted on the effects of antimony on the growth, survival, and tissue levels 

in mice indicated a chronic oral toxicity dose of 5 ppm (Schroeder et al. 1968). This dose was 

converted to I .25 mg/kg/day and considered a chronic LOAEL because median life span was 

reduced among female mice exposed to the 5 ppm dose level (Sample et al. 1996). A c’hronic 

NOAEL of 0.125 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty 

factor of 0.1. 

A 6-week study with northern bobwhites, conducted during a critical life stage (reproduction), 

showed chronic oral toxicity at a dose of 47400 mg/kg/day (Opresko et al. 1993). This dose was 

considered a chronic LOAEL. A chronic NOAEL of 4740 mg/kg/day was estimated by 

multiplying the chronic LOAEL by an uncertainty factor of 0.1. 

References 
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95: 95-101. 

Barium 

Barium occurs in nature combined with other chemicals such as sulfur, or carbon and oxygen. 

Some barium compounds dissolve easily in water and are found in lakes, rivers, and streams. 

Barium is found in most soils and foods at low levels. Fish and aquatic organisms accumulate 

barium in their tissues (ATSDR 1992). Studies on animals have shown that ingesting low levels 

of barium over the long term causes increased blood pressure and heart changes (ATSDR 1992). 

A 16-month study conducted with barium administered orally in water to rats was used to derive 

a chronic NOAEL (endpoints were growth and hypertension) of 5.1 mg/kg/day, while a second 

study with rats (endpoint was mortality) was used to derive a chronic LOAEL of 19.8 mg/kg/day 

(Sample et al. 1996). 

In a study conducted by Johnson (1960) over a 4-week period, chicks were exposed to eight 

barium dose levels in their diet. Exposures of up to 2000 ppm produced no mortality. Chicks in 

the 4000 to 32000 ppm groups experienced 5 to 100 percent mortality, respectively. The 2000 

and 4000 ppm doses were considered the chronic NOAEL and LOAEL, respectively. These 

dietary concentrations were converted to a chronic NOAEL of 208 mg/kg/day and a chronic 

LOAEL of 4 17 mg/kg/day (Sample et al. 1996). 
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Bewllium 

In nature, beryllium can be found, in compounds with other elements, in mineral rocks, coad, soil, 

and volcanic dust. It can enter water from rocks, soil, and industrial waste. Most beryllium 

compounds do not dissolve in water and settle to the bottom as particles. Fish are not known to 

accumulate beryllium in their bodies from the surrounding water to any great extent (ATSDR 

1993). Based on animal studies, beryllium compounds may be considered carcinogens (ATSDR 

1993). 

A literature search was conducted on the toxicological effects of beryllium ingestion to mammals. 

A study conducted on the effect to longevity and weight loss from beryllium given orally inI water 

to rats (lifetime exposures) indicated a chronic no effect level of 5 ppm, the only dose tested 

(Schroeder and Mitchner 1975). Exposure to 5 ppm beryllium in water did not reduce longevity, 

but weight loss by male rats was observed in the second and sixth month. Because weig:ht loss 

was not considered an adverse effect, the 5 ppm dose level was considered to be a chronic 

NOAEL. The 5 ppm dietary concentration was converted to a daily dose of 0.66 mg/kg/day 

(Sample et al. 1996), which was considered the chronic NOAEL. A chronic LOAEL of 6.6 

mg/kg/day was estimated by multiplying the NOAEL by an uncertainty factor of 10. 

No dietary information was found on the toxicological effects of beryllium to birds. 
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Chromium 

Chromium is a naturally occurring element. Chromium compounds are used in the chemical 

industry for metal finishing, manufacture of pigments, leather tanning, and water treatment. 

Chromium has been widely studied and its effects are well known. 

A 3-month study on the effects of chromium on survival in rats indicated adverse effects at a dose 

of 13 1.4 mg/kg/day. This dose was considered to be a chronic LOAEL (Sample et al. 1996). A 

chronic NOAEL of 13.14 mg/kg/day was estimated by multiplying the chronic NOAEL by an 

uncertainty factor of 0.1. 

A literature search was conducted on the toxicological effects of chromium ingestion to birds. A 

study conducted with American black ducks indicated that dietary levels of 5.0 mg/kg/day of 

chromium caused reduced duckling survival. This dose was considered a chronic LOAEL 

(Sample et al. 1996). A dose of 1 .O mg/kg/day was considered a chronic NOAEL because no 

adverse reproductive effects were observed at this level. 
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Cobalt 

Rats exposed to cobalt in the diet for 69 days showed impaired reproduction at 50 mg/kg/day; this 

dose is considered a chronic LOAEL. A chronic NOAEL of 5 mg/kg/day was estimated by 

multiplying the chronic LOAEL by an uncertainty factor of 0.1 (ATSDR 1992). Chickens 

exposed to cobalt in the diet for 14 days showed impaired growth at 14.7 mglkglday; this dose is 

considered a chronic LOAEL (Diaz et al. 1994). A chronic NOAEL of 1.47 mg/kg/day was 

estimated by multiplying the chronic LOAEL by an uncertainty factor of 0. I. 
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Copper 

Excess ingestion of copper leads to accumulation in tissues, mainly in the liver. When 

concentrations in the liver exceed a certain level, the metal is released into the blood causing 

hemolysis and jaundice. High levels of copper also inhibit essential metabolic enzymes (Demayo 

et al. 1982). Toxic symptoms appear when the liver accumulates 3 to 15 times the normal level 

of copper (Demayo et al. 1982). 

Ruminants are the most sensitive mammalian species to the toxic effects of copper. Young 

animals retain more dietary copper than older animals and are more sensitive to copper toxicity 

(Venugopal and Luckey 1978). Copper is known to have adverse effects on aquatic organisms, 

but is dependent upon pH and hardness. Copper tends not to accumulate in most organisms or to 

biomagnify in food chains. 

A 357-day study on the effects of copper on the reproduction of mink indicated increased 

mortality of mink kits at oral doses of 50, 100, and 200 ppm (Aulerich et al. 1982). The 50 ppm 

dose was converted to a chronic LOAEL of 15.14 mg/kg/day. A chronic NOAEL of 11.7 

mg/kg/day was determined from the 25 ppm dietary concentration at which no adverse 

reproductive effects were observed. 

A 1 O-week study on the effects of copper on the growth and mortality of day old chicks indicated 

reduced growth and increased mortality at a dietary concentration of 749 ppm (Mehring et al. 

1960). This concentration, considered to be a chronic LOAEL, w-as converted to a daily dose of 

6 1.7 mg/kg/day (Sample et al. 1996). No adverse effects were observed at a dietary concentration 

of 570 ppm. This concentration, considered to be a chronic NOAEL, was converted to a. daily 

dose of 47 mg/kg/day. 
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Iron can have effects on plants. Chlorosis, the yellowing or dropping of leaves, can occur when 

iron, within alkaline soils, becomes insoluble and unavailable for uptake. At extremely high 

concentrations, iron has been reported to be toxic to livestock. 

A literature search was conducted on the toxicological effects of iron ingestion to mammals and 

birds. The maximum tolerable level of iron for sheep and rabbits is 500 mg/kg/day (NAS 1980). 

The maximum tolerable level of iron for poultry is 1,000 mg/kg/day (NAS 1980). In the 

literature, “maximum tolerable level” is defined as that dietary level that, when fed for a limited 

period, will not impair animal performance (NAS 1980). Therefore, 500 mg/kg/day and 1,000 

mg/kg/day were used as chronic LOAELs for mammals and birds, respectively. A chronic 

NOAEL was estimated by multiplying each LOAEL by an uncertainty factor of 0.1. 
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Organic forms of lead are more bioavailable than inorganic forms, but microorganisms in streams 

are capable of transforming inorganic lead into organic forms. Soluble lead is toxic to all aquatic 

plant phyla. In plants, lead inhibits growth by reducing photosynthetic activity, mitosis, and 

water absorption. In the terrestrial environment, lead has been demonstrated to be toxic to birds, 

mammals, reptiles, and amphibians. Lead poisoning in birds is particularly well documented, but 

most lead poisoning in wild birds results from ingestion of lead pellets. In contrast, lead 

poisoning of birds, such as raptors, from biologically incorporated lead is considered unlikely. 

Lead is known to be toxic to mammalian species, but information on the effects on wild species is 

very limited. Toxic effects include mortality, reduced growth and reproduction, alterations of 

blood chemistry, lesions, and behavioral changes. Terrestrial vegetation also may be affected by 

elevated lead concentrations. Demonstrated effects include reduced photosynthesis, mitosis, and 

water absorption. Lead, however, appears to bind tightly to moist soil, and substantial amounts of 

lead typically need to accumulate before effects on plants are observed. Lead doe:s not 

biomagnify to a great extent in food chains, although bioaccumulation in plants and animals has 

been extensively documented (Wixson and Davis 1993, Eisler 1988). 

A study on three generations of rats fed lead acetate indicated a chronic NOAEL of 8 mg/kg/day 

(Azar et al. 1973). Rats fed this dose level were not observed to exhibit any adverse reproductive 

effects. Rats fed 80 mglkg/day were observed to have reduced offspring weights and kidney 

damage in the young. This dose was considered to be a chronic LOAEL. 

A 7-month study on the toxicological effects of lead ingestion in American kestrels found that an 

oral dose of 3.85 mg/kg/day did not cause any adverse reproductive effects (Sample et al. 1996); 

this dose was considered a chronic NOAEL. A chronic LOAEL of 38.5 mg/kg/day was estirnated 

by multiplying the chronic NOAEL by an uncertainty factor of 10. A 12-week study with 

Japanese quail found that oral exposures to lead acetate in the diet did not have any adverse 
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reproductive effects at doses of 1.13 mg/kg/day (chronic NOAEL) although adverse effects were 

observed at a dose of 11.3 mg/kg/day (chronic LOAEL; Sample et al. 1996). 
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Manganese 

Manganese is a vital micronutrient in plants and animals. Plant leaves will turn yellow when 

manganese is not present is sufficient quantities. Manganese can be toxic to plants if irrigated 

with water and pH values are less than 6.0. Because it is an essential nutrient, plants likely have a 

wide range of tolerance to manganese. 

A literature search was conducted on the toxicological effects of manganese ingestion to 

mammals. A study was conducted on the reproductive effects of manganese on rats (Laskey et al. 

1982). The rats were fed three dose levels of manganese: 400, 1100, and 3550 ppm. A dose of 

3550 ppm caused reduced pregnancy and fertility and was therefore considered a chronic 

LOAEL. The chronic LOAEL was converted to a daily dose of LOAEL of 284 mg/kg/day 

(Sample et al. 1996). No effects were observed at lower exposure levels. A chronic NOAEL of 

1100 ppm was converted to a daily dose of 88 mg/kg/day (Sample et al. 1996). 
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A literature search was conducted on the toxicological effects of manganese ingestion to birds. A 

75-day study conducted on growth and behavioral effects of manganese on Japanese quail 

indicated a chronic NOAEL of 977 mg/kg/day (Laskey and Edens 1985) because no reduction in 

growth was observed but aggressive behavior declined. A chronic LOAEL of 9770 mg/kg/day 

was estimated by multiplying the chronic NOAEL by an uncertainty factor of 10. 

References 

Laskey, J.W. and F.W. Edens. 1985. Effects of chronic high-level manganese exposure on male 

behavior in the Japanese quail [Cotirnix coturnix iaponica). Poult. Sci. 64:579-584. 

Laskey, J.W., G.L. Rehnberg, J.F. Hein, and S.D. Carter. 1982. Effects of chronic manganese 

(Mn,OJ) exposure on selected reproductive parameters in rats. J. Toxicol. Environ. Health. 

9:677-687. 

Sample, B.E., D.M. Opresko, and G.W. Suter Il. 1996. Toxicological benchmarks for wildlife: 

1996 revision. Risk Assessment Program, Health Sciences Research Division. Oak Ridge, 

Tennessee. 

Mercury 

Mercury is persistent in the environment and may cause significant effects on ecological 

receptors. A variety of adverse biological effects have been attributed to mercury. Mercury is a 

known teratogen, mutagen, and carcinogen. Mercury has been documented to adversely effect 

reproduction, growth and development, behavior, blood and serum chemistry, motor 

coordination, vision, hearing, histology, and metabolism at relatively low concentrations inI birds 

and mammals. The reproduction, growth, metabolism, blood chemistry, and oxygen exchange of 

marine and freshwater organisms also is adversely affected by relatively low concentrations of 

mercury. The form of mercury most readily assimilated by biota is methylmercury. Once 

incorporated in tissues, methylmercury is very slow to depurate. The rate of bioaccumulation of 

methylmercury is species- and site-specific. 

A three-generation study on the effects of mercury (administered orally as methyl mercury 

chloride) on the reproduction of rats indicated a LOAEL of 0.16 mglkglday because reduced pup 
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viability was observed (Verschuuren et al. 1976). A chronic NOAEL of 0.032 mg/kg/day was 

determined because no adverse reproductive effects were observed at this level. 

A 93-day study conducted on mink indicated that a dose of 1.8 ppm (administered orally as 

methyl mercury chloride) caused mortality, weight loss, and behavioral abnormalities (Wobeser 

et al. 1976). No adverse effects were observed at 1. I ppm so this dose w-as considered a chronic 

NOAEL. These values were converted to a daily dose of 0.25 mg/kg/day (chronic LOAEL) and 

0.15 mg/kg/day (chronic NOAEL). 

A literature search was conducted on the toxicological effects of mercury ingestion to birds. A 

one-year study conducted on Japanese quail indicated that an oral dose of 0.9 mg/kg/day (as 

mercuric chloride) caused reduced fertility and egg hatchability (Sample et al. 1996). This dose 

was considered a chronic LOAEL. No adverse reproductive effects were observed at a dose of 

0.45 mg/kg/day. This dose was considered a chronic NOAEL. 

Mallards fed methyl mercury during a 3-generation study showed significant reproductive effects 

(reduced egg and duckling production) at a daily dose 0.064 mg/kg/day (Sample et al. 1996). 

This dose was considered a chronic LOAEL. A chronic NOAEL of 0.0064 mg/kg/day was 

estimated by multiplying the chronic LOAEL by an uncertainty factor of 0. I. 
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Vanadium 

Vanadium enters the environment primarily from natural sources and from the burning of fuel 

oils. It is an essential element in certain animals, but may induce toxic effects in sufficient 

quantities. Young rats fed 92 and 194 ppm vanadium lost body weight and exhibited gross 

pathological symptoms, and 56 percent of those fed 368 ppm vanadium died (Daniel and Lillie 

1938). In a study with mallard ducks, vanadium accumulated in the bone, kidney, and liver. 

Hens fed 100 ppm accumulated vanadium in the bone to about five times the levels in drakes 

(White and Dieter 1978). Several studies have shown contradictory effects of vanadium on lipid 

metabolism in birds and mammals. Responses were dependent on species, age, and diet 

composition. The alterations in lipid metabolism caused by vanadium were considered 

biologically significant because they were demonstrable in ducks that had absorbeld and 

accumulated only minute tissue concentrations of the metal (White and Dieter 1978). 

A literature search was conducted on the toxicological effects of vanadium ingestion to mammals. 

A 60-day study was conducted on the reproductive effects of vanadium to rats. The rats were fed 

three dose levels of sodium metavanadate: 5, 10, and 20 mg/kg/day. Significant differences in 

reproductive parameters (e.g., number of dead young, litter size) were observed at all dose Ilevels. 

Therefore, the lowest dose was considered to be a chronic LOAEL. The LOAEL of 5 mg/kg/day 

was converted to an elemental vanadium dosage of 2.1 mg/kg/day (Sample et al. 1996). A chronic 

NOAEL (0.21 mgikg/day) was estimated by multiplying the chronic LOAEL by an uncertainty 

factor of 0. I. 

A literature search was conducted on the toxicological effects of vanadium ingestion to birds. A 

study conducted on mortality, body weight, and blood chemistry effects of vanadium to mallards 

indicated a chronic NOAEL of 11.4 mg/kg/day (White and Dieter 1978). The mallards were fed 

three dose levels of vanadium in food over a 12-week period and no effects were observed at any 

dose level. The maximum dose was considered the chronic NOAEL. A chronic LOAEL, (I 14 

mg/kg/day) was estimated by multiplying the chronic NOAEL by an uncertainty factor of 10. 
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Zinc, like many other metals, is essential in cell growth and enzymatic formation. Ceriodaphnia, 

a genus of aquatic invertebrates, are the most sensitive of 35 genera tested, but some aquatic 

plants are three times as sensitive to zinc. Zinc toxicity can result in destruction of gill epithelium 

and tissue hypoxia in fish. In terrestrial species, chronic exposure to zinc can result in softening 

of bone, anemia, enteropathy, and kidney damage. Zinc is not known to magnify in food chains 

because the body regulates it and excess zinc is eliminated. 

A study conducted with rats indicated that a dose of 320 mg/kg/day of zinc caused adverse 

reproductive effects in pregnant rats (Sample et al. 1996). This dose was considered a chronic 

LOAEL. A chronic NOAEL of 160 mg/kg/day was determined since no adverse effects were 

observed at this dose. Mink exposed to zinc in the diet for 25 weeks did not exhibit any adverse 

reproductive effects at a daily dose of 20.8 mg/kg/day (ATSDR 1992). 

Reproduction in chickens exposed to zinc in the diet for 44 weeks was not adversely affected at a 

daily dose of 14.5 mg/kg/day but was adversely affected at 13 1 mg/kg/day. These doses are 

considered chronic NOAEL and LOAEL values, respectively (Sample et al. 1996). 
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POLYCHLOFUNATED BIPHENYLS @‘CBS) 

Aroclor 1016,1221,1232,1242,1248,1254, and 1260 

PCBs are a group of manufactured organic chemicals that were banned in the United States in 

1977 because of their proven adverse environmental effects. PCBs occur in a variety of different 

formulations consisting of mixtures of individual compounds such as Aroclor 10 16, 1248, 1254, 

and Aroclor 1260. The Aroclor formulations vary in the percent chlorine, and generally, the 

higher the chlorine content the greater the toxicity. PCBs elicit a variety of biologic and1 toxic 

effects including death, birth defects, reproductive failure, liver damage, tumors, and a wasting 

syndrome (Eisler 1986). PCBs are known to bioaccumulate and to biomagnify within the food 

chain. PCBs in water accumulate in fish and marine mammals and can reach levels thousands of 

times higher than the levels in water (ATSDR 1996). Toxicity data for white-footed mice, 

oldfield mice, and mink show that their reproductive systems and developing embryos were 

adversely affected by both acute and chronic exposures (McCoy et al. 1995). 

An 18-month study conducted on the effects of Aroclor 1016 on the reproduction of mink 

indicated that 25 ppm in the diet reduced kit growth (Aulerich and Ringer 1980). This dose was 

considered a chronic LOAEL and was converted to a daily dose of 3.43 mg/kg/day. The10 ppm 

dose was considered to be a chronic NOAEL because no adverse effects were observed ;at this 

dosage. The chronic NOAEL was converted to a daily dose of 1.37 mg/kg/day. 

A seven-month study on the effects of Aroclor 1242 on the reproduction of mink indicated that 

doses of 5, IO, 20, and 40 ppm caused complete reproductive failure (Bleavins et al. 1980). The 5 

ppm dose (chronic LOAEL) was converted to a daily dose of 0.69 mg/kg/day. A chronic 

NOAEL of 6.9 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty 

factor of 0.1. 

A study conducted on the effects of Aroclor 1242 on the reproduction on two generations of 

screech owls indicated that a 3 ppm dose had no observed effects (McLane and Hughes 1.980). 

This dose (chronic NOAEL) was converted to a daily dose of 0.41 mg/kg/day. A chronic 

LOAEL of 4.1 mg/kg/day was estimated by multiplying the chronic NOAEL by an uncertainty 

factor of 10. 
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A 5-week study on the effects of Aroclor 1248 on immune function in mice indicated a dose of 13 

mg/kg/day to be a chronic LOAEL (ATSDR 1996). A chronic NOAEL of 1.3 mg/kg/day was 

estimated by multiplying the chronic LOAEL by an uncertainty factor of 0. I. 

A year-long study conducted on oldfield mice indicated that 5 ppm of Aroclor 1254 in the diet 

reduced the number of litters, offspring weights, and offspring survival (McCoy et al. 1995). 

This dose was considered a chronic LOAEL and converted to a daily dose of 0.68 mg/kg/day 

(Sample et al. 1996). A chronic NOAEL of 0.068 mg/kg/day was estimated by multiplying the 

chronic LOAEL by an uncertainty factor of 0.1. 

A study conducted by Aulerich and Ringer (1977) exposed mink to 3 dose levels of Aroclor 1254 

for a 4.5-month period. Exposure to 5 and 15 ppm in the diet reduced the number of offspring 

born alive. A dose of 1 ppm caused no adverse effects. The 5 ppm dose was considered to be a 

chronic LOAEL and was converted to a daily dose of 0.69 mg/kg/day (Sample et al. 1996). The 

1 ppm dose was considered to be a chronic NOAEL and was converted to a daily dose of 0.14 

mg/kgfday. 

A study conducted on ring-necked pheasants indicated that a dose of I .8 mg/kg/day in the diet for 

17 weeks caused significantly reduced egg hatchability (Dahlgren et al. 1972). This dose was 

considered a chronic LOAEL. A chronic NOAEL of 0.18 mg/kg/day was estimated by 

multiplying the chronic LOAEL by an uncertainty factor of 0.1. 
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PESTICIDES 

4, Q’-DDD, 4,4’-DDE, and 4,4’-DDT 

DDT is a synthetic organochlorine compound that has been used extensively for insect control. 

DDD and DDE are metabolites of DDT. Both of these two breakdown products and DDT are 

often found together in the environment and are referred to collectively as total DDT. DDT was 

banned in the United States in 1972, primarily due to its environmental effects, but is very 

persistent in the environment and is still detected in many biochemical and geochemical surveys. 

The USEPA’s Aquatic Information Retrieval Toxicity database (AQUIRE) for DDT contains 

more than 40 acute toxicity values for various aquatic organisms. These range from 0.36 pg/L 

for Daphnia pulex to 1230 pg/L for the planarian Polycellis felina (USEPA 1984). 
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Historical studies of terrestrial invertebrates have found that earthworms are much more tolerant 

of organochlorine pesticides than arthropods (Davis 1971). The storage of total DDT in 

earthworms can lead to harmful effects in higher trophic-level organisms including birds and 

mammals. 

The toxicity and accumulation of DDT in fish are correlated with age, fat content, and body 

length. Signs of toxicity are similar to those exhibited by insects (Ellgaard et al. 1977). Exposure 

to lethal concentrations of DDT results in increasing levels of irritability or excitability followed 

by muscular spasms, complete loss of equilibrium, convulsions, and eventually death. Toxic 

effects on amphibians and reptiles include uncoordinated behavior, loss of equilibrium, restricted 

development, weight loss, and death (Russell et al. 1995). 

The toxicity and accumulation of DDT and its metabolites are of primary concern in birds. These 

chemicals can accumulate in fat after even brief, low-level exposures. In general, birds that feed 

on fish or other birds have greater tissue residues than those that feed on vegetation or seeds, and 

DDE is more common than either DDT or DDD in bird tissues (Stickel 1973). Adverse effects 

resulting from DDT poisoning in birds include reproductive impairment, reduced fledging 

success, and eggshell thinning. DDE produced significant eggshell thinning in three major 

groups of birds: the orders Strigiformes (owls), Falconiformes (all other raptors), and 

Anseriformes (most common waterfowl). 

Studies of DDT toxicity to mammals have been generally limited to laboratory mammals. Liver, 

neurological, developmental, reproductive, and carcinogenic effects after exposure to DDT have 

also been noted for mice, rats, shrews, hamsters, monkeys, dogs, and bats. Laboratory studies 

with wild mammals have indicated that big brown bats are much more sensitive to DDT than 

other mammals (Stickel 1973). 

A literature search was conducted on the effects of 4,4’-DDD, 4,4’-DDE, 4,4’-DDT ingestion to 

mammals and birds. A study conducted on the reproductive effects of DDT on rats indicated a 

chronic NOAEL of 0.8 mg/kg/day and a chronic LOAEL of 4 mg/kg/day (Fitzhugh 1948). The 

rats ingested three dose levels over a 2-year period. Consumption of 4 mg/kg/day caused a 

reduction in the number of young produced. No adverse effects were observed at the 0.8 

mg/kg/day dose level. 
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Dogs fed DDT for two generations showed reproductive effects at an oral dose of 5 mg/kg/day 

but not at 1 mg/kg/day. These values are considered the chronic LOAEL and chronic NOAEL, 

respectively (ATSDR 1994). 

A 2-year reproductive study with American kestrels resulted in estimated chronic NOAE:L and 

LOAEL values of 0.05 and 0.5 mg/kg/day, respectively, for DDE. Chronic oral exposures of 

mallards with DDT and DDD resulted in chronic NOAEL and LOAEL values (reprocluctive 

endpoints) of 0.104 and 1.04 mg/kg/day, respectively, for DDT, and 0.52 and 5.2 mg/k;g/day, 

respectively for DDD (Stickel 1973). Brown pelicans exposed to DDE showed no chronic 

reproductive effects at 0.13 1 mg/kg/day (Beyer et al. 1996). 
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Aldrin and Dieldrin 

Aldrin and dieldrin are insecticides that do not occur naturally in the environment. From 1950 to 

1970, aldrin and dieldrin were popular pesticides for crops like corn and cotton. Because of 

concerns about damage to the environment and the potential harm to human health, USEPA 

banned all uses of aldrin and dieldrin in 1974 except to control termites. In 1987, USEPA banned 

all uses (ATSDR 1993). 

Aldrin is easily converted to dieldrin in the environment, and after being ingested and absorbed in 

animals. Aldrin is found in the blood only after very high doses. Dieldrin binds tightly to soil 

and slowly evaporates to the air. Dieldrin breaks down very slowly in the environment. Plants 

uptake and store dieldrin from the soil. In animals, dieldrin accumulates in fatty tissues and 

leaves the body very slowly. The major acute toxic effects are on the central nervous system. 

Studies in animals also indicate that dieldrin may reduce the body’s ability to resist infection. 

Mice given high amounts of dieldrin developed liver cancers (ATSDR 1993). 

A three-generation study on the effects of dieldrin on rat reproduction indicated that a chronic 

dose of 2.5 mg/kg (Treon and Cleveland 1955) caused a reduction in the number of pregnancies. 

This dose was considered a chronic LOAEL and converted to a daily dose of 0.2 mg/kg/day. A 

chronic NOAEL of 0.02 mg/kg/day was determined by multiplying the chronic LOAEL by an 

uncertainty factor of 0.1. 

A two-year study of the effects of dieldrin on the reproduction of barn owls indicated a chronic 

NOAEL of 0.077 mg/‘kg/day (Mendenhall et al. 1983). A slight reduction in the eggshell 

thickness was observed, but no effects on the number of eggs laid per pair, number of eggs 

hatched per pair, percent of eggs broken, or embryo and nestling mortality were observed. A 

LOAEL of 0.77 mg/kg/day was estimated by multiplying the NOAEL by an uncertainty factor of 

10. 
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Rats exposed to aldrin for three generations showed adverse reproductive effects at a daiI:y dose 

of 1 mg/kg/day, but not at a dose of 0.2 mg/kg/day. These doses are considered the chronic 

LOAEL and NOAEL, respectively (Sample et al. 1996). Chronic NOAELs and LOAELs for 

mallards exposed to aldrin in the diet have been estimated at 0.5 and 5 mg/kg/day based o’n data 

from Tucker and Crabtree (1970). 
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Alpha-, Beta-, and Delta-BHC 

A literature search was conducted on the toxicological effects alpha-, beta-, and delta-BHC 

ingestion to animals. A 4-generation rat study with mixed BHC isomers indicated a’dverse 

reproductive effects at 3.2 mg/kg/day (chronic LOAEL) but not at 1.6 mg/kg/day (chronic 

NOAEL; Sample et al. 1996). Rats exposed to beta-BHC for 13 weeks exhibited growth and 

systemic effects at 20 mg/kg/day (chronic LOAEL) but not 4 mg/kg/day (chronic NOAEL; 

Sample et al. 1996). Japanese quail exposed to mixed BHC isomers BHC for 90 days exhibited 

reproductive effects at 2.25 mg/kg/day (chronic LOAEL) but not 0.56 mg/kg/day (chronic 

NOAEL; Sample et al. 1996). 
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Chlordane 

Chlordane is a manufactured chemical that was used as a pesticide in the United States from 1948 

to 1988. Chlordane is not a single chemical, but is actually a mixture of pure chlordane mixed 

with many related chemicals. It does not occur naturally in the environment Chlordane adsorbs 

to soil particles and can remain in the soil for over 20 years. Most chlordane leaves soil by 

evaporation to the air. It breaks down very slowly and does not dissolve easily in water. It 

bioaccumulates in the tissues of fish, birds, and mammals (ATSDR 1994). 

Chlordane affects the nervous system, the digestive system, and the liver in animals. Acute 

ingestion-based exposure of high levels of chlordane can cause mortality and convulsions in 

animals. Chronic exposure caused harmful effects in the liver of test animals. Animals exposed 

before birth or while nursing developed behavioral effects (ATSDR 1994). 

A study on the effects of chlordane on the reproductive systems of six generations of mice 

indicated a chronic NOAEL of 4.58 mg/kg/day (WHO 1984) because no adverse effects were 

observed. The study indicated a chronic LOAEL of 9.16 mg/kg/day because of observations of 

decreased viability and reduced abundance of offspring in the test mice. 

A ten-week study on the effects of chlordane on the mortality rates in red-winged blackbirds 

indicated a chronic NOAEL of 2.14 mg/kg/day because no adverse effects were observed at this 

dose level (Stickel et al. 1983). A chronic LOAEL of 10.7 mg/kg/day was determined based on a 

26 percent mortality rate at this dose. 

These chronic NOAEL and LOAEL values were used for both alpha- and gamma-chlordane 
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Endosulfan I, Endosulfan II, and Endosulfan Sulfate 

Endosulfan occurs in two isomeric forms, endosulfan I and endosulfan II. The ratio of these two 

forms varies depending on the environmental media from which the samples are collect’ed. Air 

tends to have the highest ratio of endosulfan I to endosulfan II. Air/water partitioning 

experiments were conducted with the technical mix of endosulfan and with the individual 

isomers. The partitioning in these experiments resulted in a ratio of endosulfan I to endosulfan II 

similar to what was observed in the environment. The results of this experiment suggest that 

endosulfan II is being converted to endosulfan I as it transfers across the air/water interface. This 

has important implications to modeling the fate of these materials in the environment (ATSDR 

1993). Endosulfan sulfate results from the oxidation of endosulfan in nature (Colem,an and 

Dolinger 1982). 

A literature search was conducted on the toxicological effects of endosulfan ingestion to 

mammals and birds. Form-specific information was not available therefore toxicity studies on 

total endosulfan were used for endosulfan I, endosulfan 11, and endosulfan sulfate. A 30-day 

study conducted on male and female rats indicated that 1.5 mg/kg/day of endosulfan in the diet 

did not cause adverse reproductive effects (Dikshith et al. 1984). This dose was considered a 

chronic NOAEL. A chronic LOAEL of 15 mg/kg/d was estimated by multiplying the chronic 

NOAEL by an uncertainty factor of IO. 

A literature search was conducted on the toxicological effects of endosulfan ingestion to birds. A 

study conducted by Abiola (1992) on gray partridges indicated that 5, 25, and I25 ppm of 

endosulfan in the diet did not cause adverse reproductive effects. The maximum dose of 125 ppm 

J-23 



(10 mg/kg/d) was considered a chronic NOAEL because exposure occurred during reproduction 

(Sample et al. 1996). A LOAEL of 100 mg/kg/d was estimated by multiplying the NOAEL by an 

uncertainty factor of 10. 
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Endrin, Endrin Aldehyde, and Endrin Ketone 

Endrin was used in the United States as a pesticide and rodenticide but the use of endrin was 

banned in 1984. Endrin does not easily dissolve in water and is more likely to be found in 

sediments. Endrin breaks down slowly in the environment (ATSDR 1989). Endrin can 

bioaccumulate in aquatic animals from 1450 to 10000 times the concentration in water (USEPA 

1980). 

Little information is known about the properties of endrin aldehyde. It is not commercially used 

but is found as an impurity and breakdown product of endrin. It is not known what happens to 
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this substance once it is released to the environment (ATSDR 1989). Endrin ketone might be 

found in the environment as a breakdown product of endrin. Little information is known about 

the properties of endrin ketone (ATSDR 1996). 

A dietary dose of 0.92 mg/kg/day of endrin over 120 days caused significant reproductive effects 

in mice including reduced parental survival, litter size, and number of young (Good and Ware 

1969). This dose was considered a chronic LOAEL. A chronic NOAEL of 0.092 mg/kg/day was 

estimated by multiplying the chronic LOAEL by an uncertainty factor of 0.1. 

A study conducted by Fleming et al. (1982) exposed screech owls to a dietary dose of 0.75 ppm 

(0.1 mg/kg’day) of endrin over 10 weeks to assess reproductive effects. Egg production and 

hatching success was reduced. This dose was considered a chronic LOAEL. A chronic NOAEL 

of 0.01 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 

0.1. Mallards exposed to endrin in the diet for 200+ days showed no adverse reproductive effects 

at 0.3 mg/kg/day (the highest dose tested). This dose is considered a chronic NOAEL (Sample et 

al. 1996). A chronic LOAEL was estimated by multiplying the chronic NOAEL by and 

uncertainty factor of 10. 
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Heptachlor and Heptachlor Epoxide 

Heptachlor is a manufactured chemical that does not occur naturally. Heptachlor does not 

dissolve easily in water, adheres strongly to soil particles, and evaporates slowly to air. Plants 

and animals can change heptachlor (CloHjC17 ) to heptachlor epoxide (CIoHjC170) by means of 

oxidation. Heptachlor epoxide can remain in the soil and water for many years. Plants can 

uptake heptachlor from the soil. Heptachlor and heptachlor epoxide have been shown to 

bioaccumulate in the tissues of fish, bivalves, and cattle (ATSDR 1993). 

Most of what we know about the health effects of these pesticides comes from studies on mice 

and rats fed heptachlor and heptachlor epoxide. Acute studies using high levels of heptachlor 

damaged the livers of rats and the livers and adrenal glands of mice. Mice also had trouble 

walking and rats developed tremors. Animals that ingested heptachlor or heptachlor epoxide 

before and/or during pregnancy had smaller litters or were unable to reproduce. Some of the 

offspring had cataracts and others died shortly after birth (ATSDR 1993). 

A literature search was conducted on the toxicological effects of heptachlor ingestion to 

mammals and birds. An 181-day study on the effects of heptachlor on the reproduction of mink 

indicated a chronic LOAEL of 6.25 ppm (Crum et al. 1993) which was converted to a daily dose 

of 1.0 mgikg/day. Minks given this dose were observed to have reduced kit weights at 3 and 6 

weeks as compared to controls. A chronic NOAEL of 0.1 mg/kg/day was estimated by 

multiplying the chronic LOAEL by an uncertainty factor of 0.1. Studies with quail (Hill et al. 

1975) result in estimated chronic NOAELs and LOAELs of 0.405 and 4.05 mg/kg/day, 

respectively. 
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Methoxvchlor 

Methoxychlor is a man made insecticide used to kill flies, cockroaches and mosquitoes. 

Methoxychlor is released to the environment from chemical plants that produce it and from 

hazardous waste sites. Methoxychlor remains in the atmosphere for under a month. 

Methoxychlor does not dissolve in water but instead binds to sediments where it is degraded. It 

bioaccumulates in some aquatic species but not in mammalian species due to high metabolism 

and elimination. 

Methoxychlor is a structural analogue of the pesticide DDT. Renal nephrosis was observed in 

rats administered methoxychlor in their diets. In pigs fed methoxychlor, cytic tubular 

nephropathy and elevated blood urea nitrogen was observed (ATSDR 1992). 

In an 1 I-month study on the effects of methoxychlor on the reproduction of rats, no significant 

effects were observed at doses of 50 ppm (Gray et al. 1988). This exposure level was considered 

to be a chronic NOAEL and was converted to a daily dose of 4 mgikg/day. A dose of 100 ppm 

caused significant reduction in the fertility and litter size of the rats. This dose (8 mg/kg/day) was 

considered a chronic LOAEL. Mortality studies with quail indicate estimated chronic LOAEL 

and NOAEL values of 4050 and 405 mg/kg/day, respectively (Hill and Camardese 1986). 

J-27 



References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for 

methoxvchlor. U.S. Public Health Service, U.S. Department of Health and Human Services, 

Atlanta, GA. 

Gray L.E., J.S. Ostby, and J.M. Ferrell. 1988. Methoxychlor induces estrogen-like alterations of 

behavior and the reproductive tract in the female rat and hamster: Effects on sex behavior, 

running wheel activity, and uterine morphology. Toxicol. Appl. Pharmacof. 96:525-540. 

Hill, E.F. and M.B. Camardese. 1986. Lethal dietary toxicities of environmental contaminants 

and pesticides to Coturnix. U.S. Fish and Wildlife Service Technical Report 2. 

SEMIVOLATILE ORGANICS 

2-Methvlnaphthalene 

Mice exposed to 2-methylnaphthalene in the diet for 81 weeks showed systemic effects at a dose 

of 1437 mg/kg/day (the chronic LOAEL; ATSDR 1995). A chronic NOAEL was estimated by 

multiplying the chronic LOAEL by an uncertainty factor of 0.1. Information on the toxicity of 2- 

methylnaphthalene on birds was not available in the literature. 
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Bis(2-ethylhexvI)phthaIate 

Bis(2-ethylhexyl)phthaIate (DEHP) is used in the production of polyvinyl chloride, where it is 

added to plastics to make them flexible. Acute animal tests, such as the LD 5o test in rats, have 

shown DEHP to have low acute toxicity from oral exposure (RTECS 1993). Oral exposure 

animal studies indicate that DEHP has adverse effects on the liver, kidney, weight gain and food 

consumption, and can cause liver tumors in rats and mice. Tests on rats and mice demonstrated 
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that DEHP can cause developmental and reproductive toxicity, such as birth defects, decrease in 

testicular weights, and tubular atrophy (ATSDR 1993). 

A literature search was conducted on the effects of bis(2-ethylhexyl)phthalate ingestion to 

mammals and birds. A 105-day study conducted on mice indicated that 1000 mg/kg of bis(2- 

ethylhexyl)phthalate in the diet caused significant reproductive effects (Lamb et al. 1987). The 

1000 mg/kg dose was considered the chronic LOAEL. No adverse effects were observed among 

the 100 mg/kg dose group; this value was considered the chronic NOAEL. These dietary 

concentrations were converted to a daily doses of I 83.3 mg/kg/day (LOAEL) and 18.3 mg/kg/day 

(NOAEL; Sample et al. 1996). 

A 4-week study conducted on the reproductive effects of bis(2-ethylhexyl)phthalate to ringed 

doves indicated a chronic NOAEL of 10 ppm (Peakall 1974). No significant reproductive effects 

were observed among doves on diets containing IO ppm of bis(2-ethylhexyl)phthalate., This 

dietary concentration was converted to daily dose (NOAEL) of 1 .I mg/kg/day (Sample et al. 

1996). A chronic LOAEL was estimated by multiplying the chronic NOAEL by an uncertainty 

factor of 10. 
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Polvcyclic Aromatic Hydrocarbons (PAHs) 

PAHs are virtually ubiquitous in nature, primarily as a result of natural processes such as forest 

fires, microbial synthesis, and volcanic activity. They have been detected in animal and plant 

tissues, sediments, soils, air, surface water, drinking water, and groundwater. Anthropogenic 

sources of PAHs in the environment include high temperature combustion of organic materials 

typical of processes used in the steel industry, heating and power generation, and petroleum 

refining. 

Environmental concern has focused on PAHs, which range in molecular size from two-ring 

structures to seven-ring structures. The number of rings on the molecule strongly affects its 

biochemical interactions in the environment. Consequently, the fate, transport, and toxicity of 

PAHs correlate strongly with the size of the specific PAH molecule. 

Relatively little information is known on the fate and transport of specific PAH compounds. 

Information on PAHs as a group is largely inferred from information on benzo(a)pyrene and 

mixtures of PAHs. 

PAHs are moderately persistent in the environment and therefore may potentially cause 

significant effects to vegetation, wildlife and fish. The carcinogenicity of individual PAHs 

differs. Some lower weight compounds such as naphthalene, fluorene, phenanthrene, and 

anthracene exhibit acute toxicity and other adverse effects to some organisms, but are non- 

carcinogenic. In contrast, the higher molecular weight compounds are significantly less acutely 

toxic, but many are demonstrably carcinogenic, mutagenic, or teratogenic to a wide variety of 

organisms, including fish and other aquatic life, amphibians, birds, and mammals. 

Acute and chronic exposure to carcinogenic PAHs have been shown to cause tumors in the 

stomach, lung, and skin. PAHs also have been associated with the destruction of hematopoietci 

and lymphoid tissues, ovatoxicity, adrenal necrosis, changes in intestinal and respiratory epithelia 

and immunosuppression. 
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The environmental effects of most non-carcinogenic PAHs are poorly understood. Available 

information suggests that these PAHs are not very potent teratogens or reproductive ‘toxins. 

Effects include damage to the liver and kidney, and external effects of sebaceous gland 

ulceration. 

Studies on PAH toxicity in birds indicated no mortality or visible signs of toxicity when fed1 4,000 

mg total PAH per kilogram of body weight for seven months. Another study reported acute oral 

effect levels for the red-winged blackbird and house sparrow and acenaphthene, phenanlthrene 

and anthracene LDsovalues exceeded 100 mg/kg of body weight for these species. 

Few ingestion-based studies have been conducted on mammals using PAHs. Neal and Rigdon 

(1967) conducted a study on mice for the development of forestomach tumors. Mice were fed 

between 0.13 mg/kg/day and 32.5 mg/kg/day of PAH for I 10 days. The highest dose produced 

tumors in 90 percent of the mice. The NOAEL was calculated at I .3 mg/kg/day and the L’OAEL 

was 2.6 “g/kg/day (4 percent occurrence of tumors) (Charters et al. 1996). 

A study conducted on nestling European starlings indicated that a dose of 100 mg/kg/day of 7,12- 

dimethylbenz(a)anthracene caused an 11 percent reduction in mean body weight, a 16 percent 

reduction in mean hemoglobin concentrations, and a 90 percent reduction in lymplhocyte 

proliferation (Trust et al. 1993). A dose of 10 mg/kg/day caused no adverse effects to nestling 

birds. Adult starlings dosed as high as 300 mg/kg/day showed no adverse effects. 
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Acenanhthene 

Mice fed acenaphthene orally for 13 weeks showed adverse reproductive effects at a dose of 3500 

mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A chronic NOAEL of 

350 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 0.1. 

For birds, data for benzo(a)pyrene was applied to this chemical. 
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Anthracene 

Mice fed anthracene orally for 13 weeks showed adverse reproductive effects at a dose of 10,000 

mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A chronic NOAEL of 

1,000 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 

0.1. 

Mallards fed anthracene orally for 7 months showed adverse effects to the hepatic system at a 

dose of 228 mg/kg/day (Patton and Dieter 1980). This dose was considered a chronic LOAEL. 

A chronic NOAEL of 22.8 mg/kg/day was estimated by multiplying the chronic LOAEL by an 

uncertainty factor of 0. I. 
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Benzo(a)anthracene 

Information regarding benzo(a)anthracene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 

Benzo(a)pyrene 

Female mice were fed benzo(a)pyrene during pregnancy. Adverse reproductive effects were 

found at a dose of IO mg/kg/day (Sample et al. 1996). This dose was considered a chronic 

LOAEL. A chronic NOAEL of 1 mg/kg/day was estimated by multiplying the chronic LOAEL 

by an uncertainty factor of 0. I. 

Mice fed benzo(a)pyrene orally for 19 to 29 days showed adverse reproductive effects at ,a dose 

of 1330 mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A chronic 

NOAEL of 133 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty 

factor of 0.1. 

Chickens were fed benzo(a)pyrene for 34 days. Adverse reproductive effects were found at a 

dose of 395 mg/kg/day (Rigdon and Neal 1963). This dose was considered a chronic LOAEL. A 

chronic NOAEL of 39.5 mg/kg/day was estimated by multiplying the chronic LOAEL by an 

uncertainty factor of 0.1. 
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Benzo(b)fluoranthene 

Information regarding benzo(b)fluoranthene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 

Benzo(c!,h,i)pervlene 

Information regarding benzo(g,h,i)perylene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 

Benzo(k)fluoranthene 

Information regarding benzo(k)fluoranthene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 

Carbazole 

Information regarding carbazole was not available in the literature. 

Chrysene 

Information regarding chrysene was not available in the literature. Data for benzo(a)pyrene was 

applied to this chemical for both birds and mammals. 

Dibenz(a,h)anthracene 

Information regarding dibenz(a,h)anthracene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 

Dibenzofuran 

Dibenzofuran is a polynuclear aromatic compound that may be found in coke dust, grate ash, fly 

ash, and flame soot. It has been listed as a pollutant of concern to EPA’s Great Waters Program 

due to its persistence in the environment, potential to bioaccumulate, and toxicity to the 

environment. 
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A literature search was conducted on the toxicological effects of dibenzofuran ingestion to 

mammals and birds. Studies measuring the toxicological effects of dietary dibenzofuran w’ere not 

available. 

Fluorantbene 

Mice fed fluoranthene orally for 13 weeks showed adverse effects to the hepatic system at a dose 

of 1250 mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A c.hronic 

NOAEL of 125 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty 

factor of 0. I. For birds, data for benzo(a)pyrene was applied to this chemical. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1995. Toxicological prolile for 

polvcvclic aromatic hvdrocarbons (PAHsl. August. 

Fluorene 

Mice fed fluorene orally for I3 weeks showed adverse hematological effects at a dose of 1250 

mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A chronic NOAEL of 

125 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 0.1. 

For birds, data for benzo(a)pyrene was applied to this chemical. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1995. Toxicological profile for 

polvcvclic aromatic hydrocarbons (PAHs‘). August. 

Indeno(l,2,3-cdjpvrene 

Information regarding indeno(l,2,3-cd)pyrene was not available in the literature. Data for 

benzo(a)pyrene was applied to this chemical for both birds and mammals. 
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Naphthalene 

Mice fed naphthalene orally for 13 weeks showed adverse reproductive effects at a dose of 1400 

mg/kg/day (ATSDR 1995). This dose was considered a chronic LOAEL. A chronic NOAEL of 

140 mg/kg/day was estimated by multiplying the chronic LOAEL by an uncertainty factor of 0.1. 

Mallards fed naphthalene orally for 7 months showed adverse effects to the hepatic system at a 

dose of 228 mg/kg/day (Patton and Dieter 1980). This dose was considered a chronic LOAEL. 

A chronic NOAEL of 22.8 mg/kg/day was estimated by multiplying the chronic LOAEL by an 

uncertainty factor of 0.1. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1995. Toxicological profile for 

polvcvclic aromatic hydrocarbons (PAHs). August. 

Patton, J.F. and M.P. Dieter. 1980. Effects of petroleum hydrocarbons on hepatic function in the 

duck. Comp. Biochem. Phvsiol. 65C:33-36. 

Phenanthrene 

Information regarding phenanthrene was not available in the literature. Data for benzo(a)pyrene 

was applied to this chemical for both birds and mammals. 

Pvrene 

Information regarding pyrene was not available in the literature. Data for benzo(a)pyrene was 

applied to this chemical for both birds and mammals. 

VOLATILE ORGANICS 

2-Butauone 

2-butanone is a manufactured chemical but it is also present in the environment from natural 

sources. It is used in paints, glues, and as a cleaning agent. 2-butanone is also produced naturally 
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by some trees and is found in some fruits and vegetables in small amounts (ATSDR 1992). It is 

also known as methyl ethyl ketone (MEK). 

2-butanone enters the air during production, use and transport, and from hazardous waste sites. It 

dissolves in water and is broken down to a simpler chemical form in about 2 weeks. It does not 

adsorb to soil, therefore it is highly mobile and can infiltrate to the groundwater. It is not lknown 

to bioaccumulate in fish or animal tissues and does not biomagnify in the food chain (ATSDR 

1992). 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological profile for 

2-butanone. U.S. Public Health Service, U.S. Department of Health and Human Services, 

Atlanta, GA. 

Acetone 

Acetone is a manufactured chemical that is also found naturally in the environment. Acetone is 

used to make plastic, fibers, drugs, and other chemicals. It is also used to dissolve other 

substances. It occurs naturally in plants, trees, volcanic gases, forest fires, and as a product of the 

breakdown of body fat. Industrial processes contribute more acetone to the environment than 

natural processes (ATSDR 1994). 

Acetone is transported from the atmosphere into surface water and soil by rain and snow. It also 

moves quickly from soil and water back to air. Acetone does not bind to soil or bioaccumulate in 

animals and is broken down by microorganisms in soil and water (ATSDR 1994). 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1994. Toxicological profile for 

acetone. U.S. Public Health Service, U.S. Department of Health and Human Services, Atlanta, 

GA. 
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Carbon Disulfide 

The chief uses of carbon disulfide are for the manufacture of rayon and for regenerated cellulose 

film. Acute and chronic exposure to carbon disulfide affects the central nervous system. 

Chloromethane 

Chloromethane is a clear colorless gas that is produced naturally in the oceans and by microbial 

fermentation, and by industry to create other chemicals. Chloromethane evaporates into the air 

where it can remain for up to two years. If present in a landfill, it can leach through the soil and 

infiltrate groundwater. 

Ethylbenzene 

Ethylbenzene occurs naturally in coal tar and petroleum and is also found in many man-made 

products including paints, inks, and insecticides. Gasoline contains about 2 percent (by weight) 

ethylbenzene. Ethylbenzene is a colorless liquid that smells like gasoline. It evaporates at room 

temperature and burns easily. Ethylbenzene is most commonly found as a vapor because it 

evaporates easily into the air from water and soil. Once in the air, other chemicals help break 

down ethylbenzene into chemicals found in smog. This breakdown happens in about 3 days with 

the aid of sunlight. In surface water such as rivers and harbors, ethylbenzene breaks down by 

reacting with other compounds naturally present in water. In soil, bacteria break down 

ethylbenzene. It can also infiltrate groundwater since it does not readily bind to soil (ATSDR 

1990). 

A chronic study on the effects of ethylbenzene on rats showed adverse effects to the liver and 

kidney at a dose of 971 mg!kg/day (Wolf et al. 1956). This dose is considered a chronic LOAEL. 

A chronic NOAEL of 97.1 mg/kg/d a was estimated by muItipIying the chronic LOAEL by an y 

uncertainty factor of 0.1. No data were found on the toxicological effects to birds from ingestion 

exposures. 
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Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological orofile for 

ethvlbenzene. U.S. Public Health Service, U.S. Department of Health and Human Services, 

Atlanta, GA. 
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Trichloroethene 

A study on the effects of trichloroethene on rats showed adverse reproductive effects at a dose of 

10,000 mg/kg/day (Coulston and Kolbye 1994). This dose is considered a chronic LOAEL. A 

chronic NOAEL of 1,000 mg/kg/day was calculated by multiplying the chronic LOAEL by an 

uncertainty factor of 0.1. No data were found on the toxicological effects to birds from ingestion 

exposures. 

References 

Coulston, F. and A.C. Kolbye, Jr. (eds). 1994. Interpretive review of the potential adverse 

effects of chlorinated organic chemicals on human health and the environment. Regulatory 

Toxicology and Pharmacology. 20:s I-S 1056. 

Xdenes 

Xylene is primarily a man-made chemical that is produced from petroleum and coal. Xylene also 

occurs naturally in petroleum and coal tar, and is formed during forest fires. There are three 

forms or isomers of xylene including meta-xylene, o&o-xylene, and para-xylene. 

Xylene evaporates and burns easily. Xylene does not mix well with water, however, it does mix 

with alcoho1 and with many other chemicals. Xylene is a liquid and it can leach into soil, surface 

water (creeks, streams, and rivers), and groundwater where it can remain for 6 months or longer 

before it is broken down into other chemicals. Because it evaporates readily, most xylene is 

transported to the air, where it lasts for several days and is broken down by sunlight into other 

kinds of chemicals. 
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Results of studies with animals indicate that large amounts of xylene can cause changes in the 

liver and adverse effects on the kidney, lung, heart, and nervous system. Short-term exposure to 

high concentrations of xylene causes death in some animals, as well as muscular spasms, 

incoordination, hearing loss, changes in behavior, changes in organ weights, and changes in 

enzyme activity. Long-term exposure to low concentrations of xylene has not been well studied 

in animals (ATSDR 1990). 

A study on the effects of xylene on the reproduction in mice indicated a chronic LOAEL of 2.6 

mg/kg/day (Marks et al. 1982). A dose of 2.6 mg/kg/day showed significantly reduced fetal 

weights and increased the incidence of fetal malformations. While the xylene exposure studies 

were of a short duration, they occurred during a critical lifestage. The highest dose that produced 

no adverse effects (2.1 mg/kg/day) was considered to be a chronic NOAEL. 

Quail exposed to xylene in the diet showed chronic effects at an estimated dose of 405 mg/kg/day 

(Hill and Camardese 1986). A chronic NOAEL of 40.5 mg/kg/day was estimated by multiplying 

this chronic LOAEL by an uncertainty factor of 0.1. 
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APPENDIX K 

ENDPOINTS, EXPOSURE ESTIMATE, AND RISK CALCULATION FOR UPPEFt 

TROPHIC LEVEL RECEPTORS 

The sections that follow present the methodology used to conduct the conservative and rnore 

realistic exposure estimate for upper trophic level receptors. Assessment and measurement 

endpoints, as well as the specific receptors selected to represent the endpoints are also presented 

and discussed. 

K.l Endpoints and Hypotheses 

Two types of endpoints, assessment endpoints and measurement endpoints, are defined as part of 

the ERA process as are risk hypotheses or risk questions (USEPA 1997). An assessment 

endpoint is an explicit expression of the environmental component or value that is to be protected. 

A measurement endpoint is a measurable ecological characteristic that is related to the component 

or value chosen as the assessment endpoint. The considerations for selecting assessment and 

measurement endpoints are summarized in USEPA (1997) and discussed in detail in Suter II 

(1989, 1990, and 1993). Risk hypotheses are testable hypotheses about the relationship among 

the assessment endpoints and their predicted responses when exposed to contaminants. 

Endpoints in the risk assessment process define ecological attributes that are to be protected 

(assessment endpoints) and a measurable characteristic of those attributes (measurement 

endpoints) that can be used to gauge the degree of impact that has or may occur. Assessment 

endpoints most often relate to attributes of biological populations or communities, and are 

intended to focus the risk assessment on particular components of the ecosystem that could be 

adversely affected by chemicals attributable to the site (USEPA 1997). Assessment endpoints 

contain an entity (e.g., great blue heron population) and an attribute of that entity (e.g., survival 

rate). Individual assessment endpoints usually encompass a group of species or populations (the 

receptor) with some common characteristic, such as specific exposure route or chemical 

sensitivity, with the receptor then used to represent the assessment endpoint in the risk evaluation. 

Assessment and measurement endpoints may involve ecological components from any level of 

biological organization, from individual organisms to the ecosystem itself (USEPA 1992). 

Effects on individuals are important for some receptors, such as rare and endangered species. 
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Population- and community-level effects are typically more relevant to ecosystems. Population- 

and community-level effects are usually difficult to evaluate directly without long-term and 

extensive study. However, measurement endpoint evaluations at the individual level, such as an 

evaluation of the effects of chemical exposure on reproduction, can be used to predict effects on 

an assessment endpoint at the population or community level. 

Assessment endpoints, risk hypotheses, and measurement endpoints selected for the evaluation of 

upper trophic level receptors are summarized in Table K-l. It is noted that these endpoints are 

selected as part of Step 3a to evaluate potential upper trophic level risks contributed by site 

contaminants. These endpoints are distinct from those that would be selected in Steps 3b and 4. 

As evidenced by Table K-l, the assessment endpoints selected were based on survival, growth, 

and reproduction. These population traits of interest for each of the assessment endpoints 

represent components of a healthy population. Failure or impairment of survival, growth, or 

reproduction will adversely affect the ability of the population to be healthy and viable and fill its 

appropriate role in an ecosystem. 

K.2 Selection of Upper Trophic Level Ecological Receptors 

Because of the complexity of natural systems, it is generally not possible to directly assess the 

potential impacts to all upper trophic level ecological receptors present within an area. Therefore, 

specific receptor species (e.g., great blue heron) are often selected as surrogates to evaluate 

potential risks to larger components of the ecological community (e.g., piscivorous birds) that 

were selected to represent the assessment endpoints (e.g., survival, growth, and reproduction of 

piscivorous birds). Selection criteria typically include those species that: 

l Are known to occur, or are likely to occur, at the site; 

l Have a particular ecological, economic, or aesthetic value; 

l Are representative of taxonomic groups, life history traits, and/or trophic levels in the 

habitats present at the site for which complete exposure pathways are likely to exist; 

0 Can, because of toxicological sensitivity or potential exposure magnitude, be 

expected to represent potentially sensitive populations at the site; and 
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l Have sufficient ecotoxicological information available on which to base an 

evaluation. - 

The upper trophic level receptor species listed below have been chosen for dietary exposure 

modeling based on the criteria listed above, the general guidelines presented in USEPA (199 l), 

and the assessment endpoints presented in Table K-l. 

Terrestrial species: 
- 

l American robin (7’urdus migratorius) (avian omnivore) 

l Easter screech owl (Otus ask) (avian carnivore) 

l Red-tailed hawk (Buteojamaicensis) (avian carnivore) 

l Meadow vole (Microtus pennsylvanicus) (mammalian herbivore) 

l Short-tailed shrew (Blurina curdinensis cardinensis) (mammalian insectivore) 

l White-footed mouse (Peromyscus municuZutus nubiterrue) (mammalian omnivore) 

l Red fox (Vdpes vuZpes> (mammalian carnivore) 

Aquatic species : 

l Great blue heron (Ardea lzerodius) (avian piscivore) 

l Marsh wren (Cistothorus palust+) (avian insectivore) 

l Raccoon (Procyon Zotor) (semi-aquatic mammalian omnivore) 

’ l Mink (Mustelu vison) (semi-aquatic mammalian carnivore [piscivore]) 
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With the exception of the red-tailed hawk, the upper trophic level receptors listed above were 

identified in the RI Work Plan. The red-tailed hawk was added to the list of upper trophic level 

receptors because this avian carnivore was observed during a site visit conducted in July 2001. 

K.3 Conservative Evaluation 

Upper trophic level receptor exposures to chemicals in surface soil, surface water, and/or 

sediment were determined by estimating the concentration of each chemical in each relevant 

dietary component using uptake and food web models. Ingestion of surface soil, surface water, 

and/or sediment was included when calculating the total exposure. 

Not all surface soil, surface water, and sediment ECOCs were evaluated for food web exposures. 

The specific chemicals evaluated were limited to those ECOCs identified as important 

bioaccumulative chemicals by the USEPA (2000). Bioaccumulative chemicals are identified in 

Section 7, Tables 7-9 through 7-14. 

Dietary items for which tissue concentrations were modeled included terrestrial plants, soil 

invertebrates (earthworms are the standard surrogate), small mammals (meadow vole, short-tailed 

shrew, and white-footed mouse), aquatic plants, aquatic invertebrates, and fish. The 

methodologies used for estimation of tissue concentrations are outlined in the following section. 

The uptake of chemicals from the abiotic media into these food items is based (where available) 

on conservative (e.g., maximum or 90th percentile) Bioconcentration Factors (BCFs) or 

Bioaccumulation Factors (BAFs) from the literature. A default BCF/BAF value of 1.0 was used 

for those bioaccumulative ECOCs lacking literature-based values. 

K.3.1 Exposure Point Concentrations 

Exposure point concentrations for upper trophic level terrestrial and aquatic dietary items were 

estimated using BAF/BCF models and maximum measured media concentrations. The 

methodology and models used to derive these estimates are described below. A BCF indicates 

the degree to which a chemical may accumulate in organisms coincident with the concentration of 

the chemical in the surrounding media. They are calculated by dividing the concentration of a 

chemical in the tissue of organisms by the concentration in the surrounding media. In the absence 
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of tissue data for aquatic life, BCF values for organic chemicals can be estimated from their log 

K,, value. BCF values do not account for the uptake of chemicals from dietary exposures. BAF 

values consider both direct exposures to the surrounding media, as well as uptake from di’etary 

exposures. 

Terrestrial Plants. Tissue concentrations in the aboveground vegetative portion of terrestrial 

plants were estimated by multiplying the maximum measured surface soil concentration for each 

Bioaccumulative ECOPC by chemical-specific conservative (e.g., maximum or 90th percentile) 

soil-to-plant BCFs obtained from the literature. The BCF values used were based on root uptake 

from soil and on the ratio between dry-weight soil and dry-weight plant tissue. Literature v,alues 

based on the ratio between dry-weight soil and wet-weight plant tissue were converted to a dry- 

weight basis by dividing the wet-weight BCF by the estimated solids content for terrestrial plants 

(15 percent [0.15]; Sample et al. 1997). 

The BCFs for terrestrial plants were those reported in Baes et al. (1984) or Bechtel Jacobs 

(1998a). For organic chemicals without literature based BCFs, soil-to-plant BCFs were estimated 

using the algorithm provided in Travis and Arms (1988): 

log B, = lS88 - (0.578) (log KO,,,) (Equation K-l) 

where: 

B, = Soil-to-plant BCF (unitless; dry weight basis) 

K ow = Octanol-water partitioning coefficient (unitless) 

The log K,, values used in the calculations were obtained primarily from USEPA (1995) and are 

listed in Table K-2. The soil-to-plant BCFs used in the conservative evaluation are summarized 

in Table K-3. 

Earthworms. Tissue concentrations in soil invertebrates (earthworms) were estimated by 

multiplying the maximum measured surface soil concentration for each bioaccumulative ECOC 

by chemical-specific conservative (e.g., maximum or 90th percentile) BCFs or BAFs obtained 

from the literature. BCFs are calculated by dividing the concentration of a chemical in the tissues 

of an organism by the concentration of that same chemical in the surrounding environmental 

medium (in this case, soil) without accounting for uptake via the diet. BAFs consider both direct 
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exposure to soil and exposure via the diet. Since earthworms consume soil, BAFs are more 

appropriate values and were used in the food web models when available. BAFs based on 

depurated analyses (soil was purged from the gut of the earthworm prior to analysis) were given 

preference over undepurated analyses when selecting BAF values since direct ingestion of soil is 

accounted for separately in the food web model. The specific BAFs used were those reported by 

the references cited on Table K-3. 

The BCF/BAF values are based on the ratio between dry-weight soil and dry-weight earthworm 

tissue. Literature values based on the ratio between dry-weight soil and wet-weight earthworm 

tissue were converted to a dry-weight basis by dividing the wet-weight BCF/BAF by the 

estimated solids content for earthworms (16 percent [0.16]; USEPA 1993). For bioaccumulative 

ECOCs without available measured BAFs or BCFs, an earthworm BAF of 1 .O was assumed. The 

soil-to-invertebrate BCFs/BAFs used in the conservative evaluation are summarized on 

Table K-3. 

Small Mammals. Whole-body tissue concentrations in small mammals (omnivores) were 

estimated using one of two methodologies. For chemicals with literature-based soil-to-small 

mammal BAFs, the small mammal tissue concentration was obtained by multiplying the 

maximum measured surface soil concentration for each chemical by a chemical-specific 

conservative (e.g., maximum or 90th percentile) soil-to-small mammal BAF. The BAF values 

used were based on the ratio between dry-weight soil and whole-body dry-weight tissue. 

Literature values based on the ratio between dry-weight soil and wet-weight tissue were 

converted to a dry-weight basis by dividing the wet-weight BAF by the estimated solids content 

for small mammals (32 percent [0.32]; USEPA 1993). BAFs for shrews were those reported in 

Sample et al. (1998b) for insectivores (or for general small mamma Is if insectivore values were 

unavailable), for voles were those reported for herbivores, and for mice were those reported for 

omnivores. The soil-to-small mammal BAFs used in the conservative evaluation are summarized 

in Table K-4. 

For those chemicals without soil-to-small mammal BAF values, an alternate approach is used to 

estimate whole-body tissue concentrations. Because most chemical exposure for these small 

mammal species is via the diet, it is assumed that the concentration of each chemical in the small 

mammal’s tissues is equal to the chemical concentration in its diet, that is, a diet to whole-body 
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BAF (wet-weight basis) of one is assumed. Resulting tissue concentrations (wet-weight) are then 

converted to dry weight using an estimated solids content of 32 percent (see above). 

The use of a diet to whole-body BAF of one is likely to result in a conservative estimate of 

chemical concentrations for chemicals that are not known to biomagnify in terrestrial food chains 

(e.g., aluminum). For chemicals that are known to biomagnify (e.g., PCBs), a diet to whole-body 

BAF value of one will likely result in a realistic estimate of tissue concentrations based on 

reported literature values. For example, a maximum BAF (wet weight) value of 1.0 was reported 

by Simmons and McKee (1992) for PCBs based on laboratory studies with white-footed mice. 

Menzie et al. (1992) reported BAF values (wet-weight) for dicl~lorodiphenyltrichloroethane 

(DDT) of 0.3 for voles and 0.2 for short-tailed shrews. Reported BAF (wet-weight) valuels for 

dioxin are only slightly above one (1.4) for the deer mouse (USEPA 1990). 

Aquatic Plants. Tissue concentrations in the vegetative portion of aquatic plants were estimated 

using the same methodologies as described above for terrestrial plants except that maximum 

sediment (not soil) concentrations were used in the calculation. 

Aquatic Invertebrates. Tissue concentrations in aquatic invertebrates were estimated by 

multiplying the maximum sediment concentration for each bioaccumulative ECOC by chemical- 

specific conservative (e.g., maximum or 90th percentile) sediment-to-invertebrate BAFs obtained 

from the literature. The BAF values were based on the ratio between dry-weight sediment and 

dry-weight invertebrate tissue. BAFs based on depurated analyses (sediment was purged from 

the gut of the organism prior to analysis) were given preference over undepurated analyses when 

selecting BAF values since direct ingestion of sediment was accounted for separately in the food 

web model. 

Literature values based on the ratio between dry-weight sediment and wet-weight invertebrate 

tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the estimated 

solids content for aquatic invertebrates (21 percent [0.21]; USEPA 1993). For chemicals without 

literature based sediment-to-invertebrate BAFs, a BAF of 1.0 is assumed. The sediment-to- 

invertebrate BAFs used in the conservative evaluation are summarized in Table K-5. 

.Fish. Tissue concentrations in whole-body fish were estimated by multiplying the maximum 

measured sediment concentration for each bioaccumulative ECOC by chemical-specific 
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conservative (e.g., maximum or 90th percentile) sediment-to-fish BAFs obtained from the 

literature. The BAF values used were based on the ratio between dry-weight sediment and dry- 

weight fish tissue. Literature values based on the ratio between dry-weight sediment and wet- 

weight fish tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the 

estimated solids content for aquatic invertebrates (25 percent [0.25]; USEPA 1993). For 

chemicals without literature based sediment-to-fish BAFs, a BAF of 1.0 was assumed. The 

sediment-to-fish BAFs used in the conservative evaluation are summarized in Table K-5. 

K-3.2 Dietary Intakes 

Dietary intakes for each upper trophic level receptor species was calculated using the following 

formula (Equation K-2) modified from USEPA (1993). 

BW 

where: 

DIx 

FIR 

FCti 

PDFi 

SC, 

PDS 

WIR 

WC, 

BW 

AUF 

Dietary intake for chemical x (mg chemical/kg body weight/day) 

Food ingestion rate (kg/day, dry-weight) 

Maximum concentration of chemical x in food item i (mg/kg, dry weight) 

Proportion of diet composed of food item i (mg/kg, dry weight basis) 

Maximum concentration of chemical x in soil/sediment (mg/kg, dry weight) 

Proportion of diet composed of soil/sediment (dry weight basis) 

Water ingestion rate (L/day) 

Maximum concentration of chemical x in surface water (mg/L) 

Body weight (kg, wet weight) 

Area Use Factor (unitless) 

Conservative life history information and receptor-specific exposure parameters (maximum food 

ingestion rates, maximum water ingestion rates, and minimum body weights) and dietary 

compositions are provided in Table K-6. It is noted that many of the values in this table were 

provided by the EPA’s Wildlife Exposure Factor Handbook (USEPA 1993). In some cases (e.g., 

eastern screech owl) receptors were not listed specifically in the handbook; however, allometric 
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equations for food and water ingestion provided in the handbook (e.g., for birds) were used to 

estimate exposure parameters presented on the table. 

Often, food and water ingestion rates are reported in the literature in units of gram of water per 

gram of organism per day or kilogram of food per kilogram of organism per day. Water ingestion 

rates are converted to units of liters of water per day by dividing the reported value by 1000 (1 

liter of water equals 1000 grams of water) and multiplying by a maximum estimate of ‘body 

weight for that species (Equation K-3): 

WIR (g H20/g animal/day) * (1 L H20/1000 g HzO) * BW (g animal [maximum]) = WIR (L/day) 

Likewise, food ingestion rates are converted to units of kilograms of food per day by multiplying 

the reported value by a maximum estimate of body weight for the species in question (Eqaation 

K-4): 

FIR (kg food/ kg animal/ day) * BW (kg animal [maximum]) = FIR (kg food/day) 

It is noted that maximum body weights are used in these unit conversion so as to provide the most 

conservative estimates (i.e., maximum values) of food and water ingestion for a given species. 

Conversely, minimum body weights are used in the conservative dose estimate in the 

denominator of equation K-2. 

To estimate maximum food and water ingestion rates, For each upper trophic level receptor, an 

AUF of 1.0 was assumed (i.e., each receptor is assumed to spend 100 percent of its time within 

the site). As such, receptor-specific home ranges were not considered in the estimation of di’etary 

intakes. 

K.3.3 Ingestion-Based Screening Values 

Ingestion-based screening values for dietary exposures were derived for each receptor species and 

bioaccumulative ECOC. Toxicological information from the literature for wildlife species most 

closely related to the receptor species was used, where available, but was also supplemente:d by 

laboratory studies of non-wildlife species (e.g., laboratory mice) when necessary. The ingestion- 
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based screening values are expressed as milligrams of the chemical per kilogram body weight of 

the receptor per day (mg/kg-BW/day). 

Growth and reproduction are emphasized as assessment endpoints since they are the most 

relevant, ecologically, to maintaining viable populations and because they are generally the most 

studied chronic toxicological endpoints for ecological receptors. If several chronic toxicity 

studies were available from the literature, the most appropriate study is selected for each receptor 

species based on study design, study methodology, study duration, study endpoint, and test 

species. No Observed Adverse Effect Levels (NOAELs) based on growth and reproduction were 

utilized, where available, as the screening values When chronic NOAEL values were 

unavailable, estimates were derived or extrapolated from chronic Lowest Observed Adverse 

Effect Levels (LOAELs) or acute values as follows: 

l When values for chronic toxicity were not available, the median lethal dose (LDsO) 

was used. An uncertainty factor of 100 was used to convert the acute LD50 to a 

chronic NOAEL (i.e., the LDSO was multiplied by 0.01 to obtain the chronic 

NOAEL). 

l An uncertainty factor of 10 was used to convert a reported LOAEL to a NOAEL 

(USEPA 1997). 

Ingestion screening values for birds and mammals are summarized in Tables K-7 and K-8, 

respectively. It is noted that the ingestion-based screening values summarized in Tables K-7 and 

K-8 are based on toxicological studies with avian or mammalian species other than those selected 

as receptor species for this investigation. For the conservative evaluation, NOAEL and LOAEL 

values were not adjusted to reflect differences in body weights between test species and receptor 

species. 

K.3.4 Risk Calculation 

For a given bioaccumulative chemical, an HQ value was calculated by dividing the maximum 

exposure dose by the corresponding ingestion-based screening value. HQs greater than or equal 

to 1.0 indicate the potential for risk since the dose (exposure) exceeds the screening value 

(effect). It is noted that exposure doses are derived using intentionally conservative assumptions 
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(maximum media concentrations, maximum ingestion rates, and minimum body weights) isuch 

that HQs greater than or equal to 1.0 do not necessarily indicate that risks are present or impacts 

are occurring. Rather, they identify chemical-pathway-receptor combinations requiring further 

evaluation. Following the same reasoning, HQs less than one indicate that risks are very unlikely, 

enabling a conclusion of no unacceptable risk to be reached with high confidence. 

K.4 More Realistic Evaluation 

The preceding sections presented a conservative approach that was used to conduct the exposure 

estimate and risk calculation for upper trophic level receptors. A less conservative, more realistic 

evaluation, designed to be more representative of actual risks that may exist at the site, was also 

conducted using refined exposure assumptions. The specific assumptions and methods that were 

modified for use in the more realistic evaluation are identified below, along with justification for 

each modification. 

l Maximum chemical concentrations were replaced by average (arithmetic mean) 

chemical concentrations. Arithmetic means were calculated assuming concentrations 

of one-half the detection limit for non-detected chemicals. If the mean concentration 

was greater than the maximum detected concentration for a given detected chemical, 

the maximum detected concentration was used. For individual upper trophic level 

receptor species, average chemical concentrations provide a better estimate of the 

likely level of chemical exposure because each receptor would be expected to forage 

in several different areas of the site, and, in many cases, off-site. 

l Literature-based BCFs and BAFs based on, or modeled from, central tendency 

estimates (e.g., mean, median, midpoint) were used in place of maximum or high-end 

(e.g., maximum or 99th percentile) estimates for many chemicals. The statistical 

distribution of the data set from which the literature value was estimated was 

considered when selecting appropriate BCFs and BAFs. For example, if the data 

were normally distributed an arithmetic mean may be selected for use in the more 

realistic evaluation, whereas if the data were lognormally distributed a geomNetric 

mean may be selected. An assumed BCF/BAF of 1.0 was still used for those 

chemicals lacking a literature-based BAF/BCF. A summary of the surface soil-to- 

terrestrial plant BCFs and surface soil-to-terrestrial invertebrate BAFs, surface soil- 
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to-small mammal BAFs, and sediment-to-invertebrate and sediment-to-fish BAFs 

used in the more realistic evaluation are summarized in Tables K-9, K-10, and K-l 1, 

respectively. 

l Central tendency estimates (e.g., mean, median, midpoint) for body weight, surface 

water ingestion rate, and food ingestion rate (see Table K-12) were used to develop 

exposure estimates for upper trophic level receptors rather than the minimum body 

weights and maximum ingestion rates used in the conservative evaluation. 

Conversion of food ingestion rates and water ingestion rates, as described in the 

conservative evaluation; ~were calculated using central tendency (e.g., mean) 

estimates of receptor body weights. The use of central tendency exposure parameter 

estimates is more realistic because they represent the characteristics of a greater 

proportion of the individuals in the population. The evaluation of food web 

exposures still assumed an AUF of 1.0. 

l Although body-weight scaling factors are typically used for interspecies extrapolation 

among mammals to account for differences between receptor and test organism body 

weights (Travis and White 1988 and Travis et al. 1990), the ingestion-based 

screening values summarized in Table K-8 were not adjusted in the conservative 

evaluation. Differences in body weights between the mammalian test species and 

mammalian receptor species was accounted for in the more realistic evaluation by 

converting the test species NOAEL and LOAEL to receptor-based values. Using the 

NOAEL as an example, this was accomplished by the following scaling equation 

(Sample et al. 1996): 

where: 

NOAEL, = NOAEL, (BWJ BW,)1/4 (Equation K-5) 

NOAEL, = NOAEL of wildlife species (mg/kg/day) 

NOAEL, = NOAEL of test species (mg/kg/day) 

BWw = Body weight of wildlife species (kg) 

BWt = Body weight of test species (kg) 

Sample et al. (1996) consider a scaling factor of 1.0 most appropriate for 

interspecies extrapolation between birds. Therefore, the literature-derived 
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NOAEL and LOAEL values summarized in Table K-7 were not adjusted to 

reflect differences in body weight between avian test species and receptor 

species. 

KS UNCERTAINTIES 

The procedures used in this evaluation to assess risks to upper trophic level ecological receptors, 

as in all such assessments, are subject to uncertainties because of the limitations of the available 

data and the need to make certain assumptions and extrapolations based on incomplete 

information. The major sources uncertainties associated with food web modeling are presented 

and discussed below. 

Field sampling. The analytical data used in the ERA were derived from abiotic media that were 

collected in manner such that likely areas of contamination were preferentially sampled. This 

directed sampling effort would tend to provide a relatively accurate estimation of maximum 

exposure point concentrations, but an overestimation of exposure point concentrations at the 

population level. This uncertainty was reduced through the use of mean media concentrations in 

the refined risk evaluation. Conversely, the field sampling program may not have adequately 

characterized the extent and nature of contamination at a given site. This scenario would result in 

an underestimation of potential risks. 

Exposure Point Concentrations. The maximum measured contaminant concentration provides 

a conservative estimate for immobile biota or those with a limited home range. The most reabstic 

exposure estimates for mobile species with relatively large home ranges and for species 

populations (even those that are immobile or have limited home ranges) are those based on the 

mean chemical concentrations in each medium to which these receptors are exposed. This is 

reflected in the wildlife dietary exposure models contained in the Wildlife Exposure Fa.ctors 

Handbook (USEPA 1993), which specify the use of average media concentrations. Give:n the 

mobility of the upper trophic level receptor species used in the ERA, the use of maximum 

chemical concentrations (rather than mean concentrations) to estimate the exposure via food webs 

is very conservative. The use of mean media concentrations in the refined risk evaluation 

eliminated this uncertainty associated with use of maximum concentrations. 
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Ingestion-Based Screening Values. Data on the toxicity of many chemicals to the receptor 

species were sparse or lacking, requiring the extrapolation of data from other wildlife species or 

from laboratory studies with non-wildlife species. This is a typical limitation for ecological risk 

assessments because so few wildlife species have been tested directly for most chemicals. The 

uncertainties associated with toxicity extrapolation were minimized through the selection of the 

most appropriate test species for which suitable toxicity data were available. The factors 

considered in selecting a test species to represent a receptor species included taxonomic 

relatedness, trophic level, foraging method, and similarity of diet. 

A second uncertainty related to the derivation of ingestion screening values applies to metals. 

Most of the toxicological studies on which the ingestion screening values for metals were based 

used forms of the metal (such as salts) that have high water solubility and high bioavailability to 

receptors. Since the analytical samples on which site-specific exposure estimates were based 

measured total metal, regardless of form, and these highly bioavailable forms are expected to 

compose only a fraction of the total metal concentration, this is likely to result in an 

overestimation of potential risks for these chemicals. 

A third source of uncertainty associated with the derivation of ingestion screening values 

concerns the use of uncertainty factors. For example, LOAELs were extrapolated to NOAELs 

using an uncertainty factor of ten. This approach is likely to be conservative since Dourson and 

Stara (1983) determined that 96 percent of the chemicals included in a data review had LOAEL/ 

NOAEZL ratios of five or less. The use of an uncertainty factor of 10, although potentially 

conservative, also serves to counter some of the uncertainty associated with interspecies 

extrapolations, for which a specific uncertainty factor was not used. 

A fourth uncertainty associated with ingestion-based screening values applied to chromium. The 

mammalian ingestion-based screening value used for chromium was derived from a study that 

used hexavalent chromium as the test material. This is likely to result in an overestimation of 

risks because hexavalent chromium is more toxic that trivalent chromium, and analyses at the site 

measured total chromium (a mixture of hexavalent and trivalent forms). For birds, the only 

ingestion-based screening value available from the literature was based on a study that used 

trivalent chromium as the test material. The use of this screening value for birds may result in an 

underestimation of potential risks if hexavalent chromium is present at the site. 

K-14 



Use of NOAEL-Based Screening Values. The use of NOAEL-based screening values in risk 

calculations for upper trophic level receptors is extremely conservative since they give no 

indication as to how much higher a concentration must be before adverse effects are observed. 

For this reason, HQs calculated based on LOAELs are also provided in the risk summary tables. 

Chemical Interactions. The conclusions of the risk evaluation to upper trophic level recelptors 

are based on independent effects of chemicals. The potential does exist for multiple chemicalls in 

environmental media to interact. Much uncertainty is involved with the interpretation of 

chemical interactions due to the complexity of potential effects and due to varying toxicities of 

compounds in different species. For these reasons, cumulative effects are not addressed in this 

ERA. This could result in an underestimation of risk if there are additive or synergistic effects 

among chemicals or an overestimation of risks if there are antagonistic effects among chemicals. 

Food Web Exposure Modeling. In the screening-level ERA, chemical concentrations in 

terrestrial and aquatic food items (plants, earthworms, small mammals, aquatic invertebrates, fish, 

and frogs) were modeled from maximum measured media concentrations and were not directly 

measured. The use of generic, literature-derived exposure models and bioaccumulation factors 

introduces some uncertainty into the resulting estimates. The values selected and the 

methodology employed were intended to provide a conservative estimate of potential food web 

exposure concentrations. This uncertainty was reduced in the refined risk evaluation, where 

mean media concentrations and mean or median BAFs/BCFs were used to estimated chemical 

concentrations in upper trophic level food items. 

A second source of uncertainty associated with the food web models applies to the use of default 

assumptions for exposure parameters such as bioconcentration and bioaccumulation faictors 

(BCFsDAFs). Although BCFs or BAFs for many bioaccumulative chemicals were readily 

available from the literature and were used in the conservative and more realistic risk evaluations, 

the use of a default factor of 1.0 to estimate the concentration of some chemicals in receptor prey 

items is a source of uncertainty. For most chemicals, the assumption that the chemical lbody 

burden in the prey item is. at the same concentration as in soil or sediment is conservaltive, 

particularly for many metals, including aluminum, iron, and manganese, which are known not to 

bioaccumulate to any significant degree. 
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The use of literature-based BAF and BCFs to estimate contaminant concentrations in aquatic 

invertebrates and fish also adds uncertainty to the risk assessment. Site specific sediment 

conditions, including acid volatile sulfides, total organic carbon, and sediment grain size can 

significantly influence the bioavailability of certain compounds. Although it is common for 

aquatic assessments to be conducted without such site-specific sediment information, especially 

at the screening level, the lack of this information adds considerable uncertainty to the risk 

assessment, and may result in an under or overestimation of actual risks at the site. 

A third source of uncertainty associated with the food web models is the use of unrealistically 

conservative exposure parameters in the conservative evaluation. The use of maximum ingestion 

rates and minimum body weights result in a conservative estimate of exposure. In addition, area 

use factors were assumed to equal one. This is a conservative assumption since a significant 

percentage of each upper trophic level receptor species time could be spent foraging off-site or in 

unimpacted areas. This uncertainty was eliminated in the refined risk evaluation, where mean 

body weights and mean ingestion rates were used to estimate dietary intake doses. 
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TABLE K-l 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint 

TERRESTRIAL HABITAT 
Protection of carnivorous mammals to ensure that 
ingestion of contaminants in soil and prey does not 
have a negative impact on growth, survival, and 
reproduction 

Risk Hypothesis Measurement Endpoint Receptor Species 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference of Red Fox 
soils and/or surface water sufficient to cause 1 .O. Dietary HQs are calculated for individual 
adverse effects on the growth, survival, and chemicals by dividing an estimated level of 
reproductive success of carnivorous exposure by an ecotoxicity value that is 
mammals using the site? associated with a NOAEL. A reference HQ of 

1 .O represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Protection of insectivorous mammals to ensure that 
ingestion of contaminants in soil and prey does not 
have a negative impact on growth, survival, and 
reproduction 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference of Short-tailed shrew 
soils and/or surface water sufficient to cause 1 .O. Dietary HQs are calculated for individual 
adverse effects on the growth, survival, and chemicals by dividing an estimated level of 
reproductive success of insectivorous exposure by an ecotoxicity value that is 
mammals using the site? associated with a NOAEL. A reference HQ of 

1.0 represents a dietary dose that is equal to the 

mammals using the site? associated with a NOAEL. A reference HQ of 
1.0 represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

reproductive success of herbivorous 
mammals using the site? 

exposure by an ecotoxicity value that is 
associated with a NOAEL. A reference HQ of 
* A ---- _^I_ 6” ,. A:..+^..., .-I,,, +I.,* . 1.” Iq.uCxxna Q ulc,ray uv3c LLLOL iS ecjna! t0 the 
NOAEL ecotoxicity value. 



TABLE K-l (Continued) 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint 

Protection of insectivorous birds to ensure that 
ingestion of contaminants in soil or food items does 
not have negative impacts on growth, survival, and 
reproduction 

Risk Hypothesis Measurement Endpoint Receptor Species 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference HQ American Robin 
soils and/or surface water sufficient to cause of 1 .O. Dietary HQs are calculated for 
adverse effects on the growth, survival, and individual chemicals by dividing an estimated 
reproductive success of insectivorous birds level of exposure by an ecotoxicity value that is 
using the site? associated with a NOAEL. A reference HQ of 

1.0 represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

Protection of carnivorous birds to ensure that 
Ingestion of contaminants in soil or food items does 
not have negative impacts on growth, survival, and 
reproduction 

Are levels of site contaminants in surface Comparison of dietary HQs to a reference HQ Eastern Screech-owl 
soils and/or surface water sufficient to cause of 1 .O. Dietary HQs are calculated for 
adverse effects on the growth, survival, and individual chemicals by dividing an estimated Red-tailed Hawk 

reproductive success of carnivorous birds level of exposure by an ecotoxicity value that is 
using the site? associated with a NOAEL. A reference HQ of 

1.0 represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 

AQUATIC HABITAT 

water and/or sediment sufticient to cause 
surface water or sediment adverse effects on the growth, survival, and 

ingestion of contaminants in sediment or food items 
does not have negative impacts on growth, survival, 
and reproduction 

NOAEL ecotoxicity value. 

and/or surface water sufficient to cause 
adverse effects on the growth, survival, and 
reproductive success of insectivorous birds 

1.0 represents a dietary 
NOAEL ecotoxicity value. 



TABLE K-l (Continued) 

ASSESSMENT ENDPOINTS, RISK HYPOTHESES, MEASUREMENT ENDPOINTS, AND RECEPTOR SPECIES 
OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 

REMEDIAL INVESTIGATION, CT0 - 0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor Species 

Protection of mammals feeding on aquatic organisms Are levels of site contaminants in surface Comparison of dietary HQs to a reference HQ Mink 
from toxic cffccts of site-rclatcd chemicals prcscnt in waler and/or scdimcnl sufficicnl lo cause of I .O. Dietary I IQs arc calculated for 
surface water or sediment adverse effects on the growth, survival, and individual chemicals by dividing an estimated Raccoon 

reproductive success of mammals that eat level of exposure by an ecotoxicity value that is 
aquatic organisms and use the site? associated with a NOAEL. A reference HQ of 

1.0 represents a dietary dose that is equal to the 
NOAEL ecotoxicity value. 



TABLE K-2 
BIOACCUMULATIVE CHEMICALS LIST AND LOG Kow VALUES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical Log K,,, Range Selected log I&, Reference 
Evaluate for Food Web 

Exposures? (‘) 

Semivolatile Organ& 

Acenaphthene 
Anthracene 

Benzo(a)anthracene 

3.77 to 4.49 3.92 USEPA 1995 YES 

3.45 to 4.80 4.55 USEPA 1995 YES 

4.00 to 5.79 5.70 USEPA 1995 YES 

Fluorene 4.04 to 4.40 4.21 USEPA 1995 YES 

Indeno( 1,2,3-cd)pyrene 6.58 to 6.72 6.65 USEPA 1995 YES 

Phenanthrene 4.28 to 4.57 4.55 USEPA 1995 YES 
Pyrene 4.76 to 5.52 I 5.11 I USEPA 1995 I YES 

1 Pesticides/PCBs 

1 Alpha-BHC 3.75 to 3.81 I USEPA 1995 



TABLE K-2 (continued) 
BIOACCUMULATIVE CHEMICALS LIST AND LOG Kow VALUES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical Log K,,, Range Selected log K,,, Reference 
Evaluate for Food Web 

Exnosures? (‘) 

Pesticides/FCBs (Continued) 

Endosulfan I 
12:ocl..;.T tiI,UL 11, 

Gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Inorganics 

Chromium 

Copper 

Lead 

Mercury 

Zinc 

3.83 to 3.85 I 3.83 USEPA 1995 I YES 
I 2.92 to 5.20 5.06 USEPA 1995 YES 

5.80 to 6.41 6.32 USEPA 1995 YES 
4.93 to 6.26 6.26 USEPA 1995 YES 
3.50 to 5.40 5.00 USEPA 1995 YES 

3.31 to 5.60 

NA 

NA 

NA 

NA 

NA 

5.08 

NA 

NA 

NA 

NA 

NA 

I USEPA 1995 YES 

NA YES 

NA YES 

NA YES 

NA YES 

NA YES 

Notes: 

(I) If “YES” the compound was identified as an “important bioaccumulative compound” in USEPA 2000. 
NA = Not Applicable 



TABLE K-3 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Chemical Soil-Plant BCF (dry weight) I Soil-Invertebrate BAF (dry weight) 
Value I Reference Value I Reference 

Inorganics 
Chromium I 0.0075 I Baes et al. 1984 I 3.162 I Samnle et 511. 199% 

-., “A I “.“LJ I 
Lead 0.468 &zhtel Jacobs 1998a I 1.522 I Sample et al. 1998a 

I rnnnf=r 
I ___- I ----- -- ----. -__-- 

I n c;7c I RPchtel Jacobs 1998a ! 1.531 ! Sample et al. 1998a 

alpha-BHC 
alpha-Chlordane 
Aroclor- 1248 
Aroclor- 1254 
A ,.,.,.I,.. 

u.vvo3 

0.2464 
0.0089 
0.0101 
0.0068 

lri 
Tra 
Tra 
Tra 
Travis and Arms 1988 I 15.91 I Snmnle et nl 1998~4 

wis and Arms 1988 
wis and Arms 1988 

I 3 I Menzie et al. 1992 
10 Roberts and Dorough 19X 



TABLE K-3 (continued) 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Chemical 
Soil-Plant BCF (dry weight) I Soil-Invertebrate BAF (dry weight) 

Value I Reference Value I Reference 
Semivolatile Organics 
Acenaphthene 0.21 Travis and Arms 1988 0.3 Beyer and Stafford 1993 
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993 
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993 
Benzo(a)pyrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993 

I Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 0.21 Bever and Stafford 1993 
.  I  

Benzo(g,h,i)perylene ! 0.0052 ! Travis and Arms 1988 ! 0.15 ! Beyer and Stafford 1993 
I Benzo(k)fluoranthene 0.0101 ! Travis and Arms 1988 I 0.21 ! Beyer and Stafford 1993 4 

Chrysene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993 
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993 
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993 
Fluorene 0.1428 Travis and Arms 1988 0.2 Beyer and Stafford 1993 

I Indeno( 1,2,3-cd)pyrene 1 0.0056 1 Travis and Arms 1988 I 0.41 1 Beyer and Stafford- 1993 J 
Phenanthrene 
Pyrene 

0.0908 
0.043 1 

I Travis and Arms 1988 I 0.28 I Beyer and Stafford 1993 
Travis and Arms 1988 0.39 Beyer and Stafford 1993 



TABLE K-4 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Heptachlor -- see text -- see text -- 
Heptachlor Epoxide _- see text -- see text L- 
Methoxychlor -- see text -- see text -- 

see text 
see text 
see text 



TABLE K-4 (Continued) 
.LS SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMA 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-5 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 

Inoreanics 

Sediment-Invertebrate BAF (dry weight) Sediment-Fish BAF (dry weight) 
Value 1 Reference Value 1 Reference 

Endrin 
Gamma-Chlordane 

I 1 I __ I 1 I -- 
1 -- I -_ I 

-~~~~ 
Heptachlor I 1 or -_ I 1 I -- Heutachlor EDoxide 1 I __ 1 -- I 
Methoxychlor 

I I 

I 1 I -- I 1 I -- 



TABLE K-5 (continued) 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-6 
CONSERVATIVE EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Receptor 
Body Weight (kg) 

Value Reference 

1 Birds 

American robin I 0.0635 I USEPA 1993 

Short-tailed shrew USEPA 1993 

White-footed mouse I 0.0141 I Silva and Downing 1995 

Water Ingestion Rate (L/day) 

Value I Reference 

0.01442 I USEPA 1993 

0.1125 USEPA 1993 

0.02159 I USEPA 1993 

0.00365 I USEPA 1993 

0.07039 I USEPA 1993 

0.01334 
I 

USEPA 1993 

I 

0.41395 1 USEPA 1993 
I 

USEPA 1993 

0.0058 USEPA 1993 

Food Ingestion Rate (kg/day - dry) 7-iJ-T+ 
54 

I 
Levey and Karasov 1989 

I 

0.11025 I USEPA 1993 I 

0.02191 1 USEPA 1993 (Nagy) I 

USEPA 1993 

0.04352 1 Sample and Suter 1994 I 

0.00334 I USEPA 1993 I 

0.14763 

0.00192 

USEPA 1993 

Conover 1989 

Sample and Suter 1994 

USEPA 1993 

0.00073 Sample and Suter 1994 
I 



TABLE K-6 (Continued) 
CONSERVATIVE EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Reference 

American robin 

* Frogs only 



TABLE K-7 
INGESTION SCREENING VALUES FOR BIRDS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-7 (continued) 
INGESTION SCREENING VALUES FOR BIRDS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 

Pesticides/PCBs . , (Cont.) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor Semivolatile Organlcs 

Acenaphthene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 

Fluorene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Test Organism Body Exposure LOAEL NOAEL 
Weight Duration Effect/Endpoint 

I Route 
I 

Owed) QwkW 
Reference 

I I I 1 I I 
red-winged blackbird 1 0.064 1 84 days I oral in diet mortality 10.7 2.14 Sample et al. 1996 

mortality 4.05 0.405 Hill et al. 1975 quail 
quail 
quail 

chicken 
mallard 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 
chicken 

chicken 

chicken 
chicken 

0.191 5 days oral in diet 
0.191 5 days oral in diet mo 
0.191 5 days oral in diet 4050 405 Hill and Camardese 1986 mortality 1 1 1 

1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.043 7 months oral in diet hepatic 228 22.8 Patton and Dieter 1980 

1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 

Rigdon 
Rigdon and Neal 1963 

1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963 
1.5 , 34 days , oral indiet reproduction 395 39.5 Rigdon and Neal 1963 

srtality I 4.05 I 0.405 1 Hill et al. 1975 -~I 

Notes: 
? = Information not provided in reference. 



TABLE K-8 
INGESTION SCREENING VALUES FOR MAMMALS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 

Inorganics 
Chromium 

1 Copper 

Test Organism 
Body 

Duration Exposure Route Effect/Endpoint 
LOAEL NOAEL 

Weight (kg) bw$Wd) bWkg/d) 
Reference 

! rat 1 0.35 1 3 months I oral in water I mortalitv I 13.14 I 1.314 1 Samule et al. 1996 
I mink I 1 I 357 days I oral in diet I reproduction 1 15.14 I 11.7 I Sample et al. 1996 

Lead I rat I 0.35 I 3 generations I oral in diet ! reproduction ! E 10 I 8 1 Sample et al. 1996 
1 Mercury ! rat I 0.35 1 3 generations I oral in diet I reproduction I 0.16 0.032 I Sample et al. 1996 

Mercury Mercury 
Zinc Zinc 
Zinc Zinc 
Pesticides/PCBs PestiridedPCRc 

4,4’-DDD 

mink mink 
rat rat 

mink mink 

1 1 
0.35 0.35 

1 1 

93 days 93 days 
GD l-16 GD l-16 
25 weeks 25 weeks 

oral in diet oral in diet 
oral in diet oral in diet 

oral oral 

mortality/weight loss mortality/weight loss 
reproduction reproduction 
reproduction reproduction 

0.025 0.025 
320 320 
208 208 

0.015 0.015 
160 160 
20.8 20.8 

Sample et Sample et al. 1996 al. 1996 
Sample et Sample et al. 1996 al. 1996 

ATSDR ATSDR 1992a 1992a 



TABLE K-8 (continued) 
INGESTION SCREENING VALUES FOR MAMMALS 

OPERABLE UNIT 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical I Test Organism I Wp~h~~tpl I Du ration Exposure Route Effect/Endpoint 
LOAEL NOAEL 

bw$g/d) hdW# 
Reference 

I - I I --o--- x--B’, \ 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

mouse 0.03 GD 7-16 oral (intubation) 10 et al. 1996 reproduction Sample 
mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995b 
mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 et al. 1996 Sample 
mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 et al. 1996 Sample 
mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 et al. 1996 Sample 
mouse 0.03 13 weeks oral (gavage) hepatic 1250 125 ATSDR 1995b 
mouse 0.03 13 weeks oral (gavage) hematological 1250 125 ATSDR 1995b 
mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 et al. 1996 Sample 
mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995 
mouse 0.03 19 to 29 da y s oral in diet reproduction 1330 133 ATSDR 1995 . , 

Notes: 
? = Information not provided in reference. 



TABLE K-9 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-9 (Continued) 
SOIL BIOCONCENTRATION/BIOACCUMULATION FACTORS USED FOR PLANTS AND SOIL INVERTEBRATES 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE SL)/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chl --emical Soil-Plant BCF (dry weight) 
I Soil-Invertebrate BAF (dry weight) 



TABLE K-10 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Heptachlor -- see text -- see text -- see text 
Heptachlor Epoxide -- see text -- see text -- see text 
Methoxychlor -- see text _- see text -- see text 



TABLE K-10 (continued) 
SOIL BIOACCUMULATION FACTORS USED FOR SMALL MAMMALS 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/-BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE K-11 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical Sediment-Invertebrate BAF (dry weight) I 
Value 1 

Sediment-Fish BAF (dry weight) 
Reference 1 Value 1 Reference 

Inorganics 
Chromium 0.09 Bechtel Jacobs 1998b 0.038 Krantzberg and Boyd 1992 

Copper 0.919 Bechtel Jacobs 1998b 0.1 Krantzberg Boyd and 1992 
Lead 0.129 Bechtel Jacobs 1998b 0.07 Krantzberg and Boyd 1992 

Mercury 1.022 Bechtel Jacobs 1998b 3.25 Cope et al. 1990 
Zinc 0.954 Rnchtd Tnrnhc 1995th n 147 Pascoe et al. 1996 

I 
I I 

I  ̂ - I 

Oliver 1987 1.66 Oliver and Niimi IS-- 
l 

Oliver 1987 15.88 Oliver and Niimi 1988 
4,4 -lJulJ us ‘t.Q 
4,4-DDE 4.3 

4,4’-DDT 0.5 Oliver 1987 I 6.56 Oliver and Niimi 1988 
alpha-BHC 1 -- 1 -- 
-1 ~I~ n, 7 * 

P arpna-Lmoraane 
. . .^,^ 

I 1 I -- 
Bechtel Jacobs 1998b 

I 1 I -- 

8.64 Oliver and Niimi 1988 
I 

Aroctor- 1248 1.92 

Aroclor- 1254 1.92 
Aroclor- 1260 1.92 
-. . . 

1 QOQh 



TABLE K-11 (continud) 
SEDIMENT BIOACCUMULATION FACTORS USED FOR AQUATIC INVERTEBRATES AND FISH 

LESS CONSERVATIVE RISK SCENARIO - OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical I Sediment-Invertebrate BAF (dry weight) I Sediment-Fish BAF (dry weight) 

Dibenz(a,h)anthracene 1 -- 1 -- 
Fluoranthene 0.212 Maruya et al. 1997 1 -- 
Fluorene 0.481 Maruya et al. 1997 1 -- 
Indeno( I ,2,3-cd)pyrene 0.173 Maruya et al. 1997 1 -- 
Phenanthrene 0.294 Maruya et al. 1997 1 -- 
Pyrene 0.435 Maruya et al. 1997 1 -- 



TABLE K-12 
REFINED EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Receptor 

Birds 
American robin 

Great blue heron 

Body Weight (kg) 

Value Reference 

1 0.0773 1 USEPA 1993 
I 

Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry) 

Value Reference Value Reference 

1 0.01082 1 USEPA 1993 1 0.0064604 1 Levey and Karasov 1989 
I 

USEPA 1993 USEPA 1993 

Notes: 
Refined exposure parameters represent measurments of central tendency 



TABLE K-12 (Continued) 
REFINED EXPOSURE PARAMETERS FOR UPPER TROPHIC LEVEL ECOLOGICAL RECEPTORS 

OPERABLE UNIT 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CT0 - 0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dietary Composition (percent) Soil/ Sediment Ingestion (percent) 
Receptor 

Terr. Soil Small Fish/ Aquatic Aquatic 
Plants Invert. Mammals Frow Plants Invert. 

Reference Value Reference 
Birds 
American robin 33.6 58 0 0 0 0 USEPA 1993 8.4 Sample and Suter 1994 

Great blue heron 0 0 0 100 0 0 
USEPA 1993; Sample and 

Suter 1994 
0 Sample and Suter 1994 

Eastern screech-owl 0 28 70 0 0 0 Johnsgard 1988 2 Assumed based on diet 
Marsh wren 0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet 

Red-tailed hawk 0 0 100 0 0 0 
USEPA 1993; Sample and 

Suter 1994 0 Sample and Suter 1994 

Mammals 
Meadow vole 95.6 2 0 0 0 0 USEPA 1993 
Mink 0 

2.4 Beyer et al. 1994 
0 6 89 1 4 USEPA 1993 0 Sample and Suter 1994 

Raccoon 0 0 0 Beyer et al. 1994 
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 (MD) 2.8 Beyer et al. 1994 

Short-tailed shrew 4.7 82.3 0 0 0 0 
USEPA 1993; Sample and 

Suter 1994 13 Sample and Suter 1994 

White-footed mouse 54 44 0 0 0 0 USEPA 1993 2 Beyer et al. 1994 

Notes: 
Refined exposure parameters represent measurments of central tendency 
* Frogs only 
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